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PONTOON TRANSFER BRIDGE 


work withstands im pact and torsion 


We repaired this transfer bridge by arc welding 


three years ago. 









Previously frequent repairs to riveted joints was 
necessary. Since the repairs were made, the bridge 
has stood the impact of car floats, the twisting 


strains of partial loading—without failure. 













The economies resulting from the use of structural 
welding may be safely obtained when both design 


and performance are handled by experienced men. 
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Super-Roads to Serve a Pleasure-Land 


First of three articles describing a system of super-highways in Queens 
Borough to provide gateways from New York City to the girdle of park- 
ways embracing the beach, sports club and resort areas of Long Island 


* 
ONG ISLAND forms the great 
L° playground of New York City. 
To get at it, all must enter through 
the gateway of the city borough of 
Queens. This calls for roads far be- 
yond the street types of a busy city. 
So ‘the borough of Queens is building 
roads of a kind and character seldom 
associated with normal city thorough- 
fares, and in numbers that have no 
equivalent elsewhere in the world. This 
activity is a story of roads—of wide 
costly super-roads having no cross-turns, 
no intersecting travel and no red lights. 
It is a story of great acquisitions of ex- 
pensive  rights-of- 
way for direct 
routes, of intricate 
arrangements for 
interchanging, sep- 
arating and distrib- 
uting traffic and of 
many bridges and 
underpasses. 


The prologue 


Long Island has 

an area of 1,373 

square miles, in- 

cluding 179 square 

miles within New 

York City (Brook- 

lyn and Queens). 

Che island is 120 

miles long and has 

200 miles of magnificent beaches. Its 

extreme breadth, over outlying beaches, 
24 miles; the prevailing width is 

about 15 miles. In 1932 the popu- 


By Charles V. Powell 


Engineer in Charge, Queens Topographical Bureau, 
fa os 


Long Isiand City, N 


lation 
about 


of Long Island was 4,103,639— 
one-third of the total of New 
York State, and surpassed by only 
seven other states. In the decade 
1920-1930 only two states exceeded 
Long Island’s 50.7 per cent rate of 
growth—Florida with 51.6 per cent, and 
California with 65.7 per cent. 


Great super-highway loop connecting New 
York City with pleasure resorts and beaches 
of Long Island. 
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This great growth, coinciding with 
the great increase of motor transporta- 
tion and the mushroom growth of coun- 
try clubs and beach resorts, brought 


with it the need of highways along 
which autos might travel without en- 
countering any form of traffic delay— 
no red lights, no left turns and no 
cross-traffic from anywhere. 

From the purely engineering side, 
this demand is simple to meet. Grade 
separations, with convenient means of 
access from one route to another, are 
easily designed. But when these have 
to be made in a territory already well 
filled with people—homes, schools, 
stores, etc—the matter of finance lays 
a heavy hand on the work of the en- 
gineer, and great ingenuity is called 

for to achieve the 
result without in- 
curring prohibitive 
costs. 
At this juncture 
the state of New 
York, through the 
Long Island state 
park commission 
K and the state high- 
0246 8 10 way department, 

Scale , Miles projected itself into 
the picture. Condi- 
tions were imposed 
that would tend to 
make the resulting 
highways a beauti- 
ful feature of the 
landscape. No state 
money was to be 
spent on mere traffic thoroughfares run- 
ning through a canyon of brick and con- 
crete apartments and stores. Adequate 
space must be set aside on both sides 
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of the roadway for parkway planting. 
Grass and shrubs, trees and flowers 
must form the setting. Generally speak- 
ing, the space demanded is 100 ft. on 
each side of the main road, though local 
conditions sometimes modify this a bit. 

Another requirement that there 
shall be no crossing of these superhigh- 
ways, at grade, by any other roads. 
They must be free 
the bane of a heavily used route. 
sequently, they 
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Main thoroughfares of Queens Borough as 
developed to connect with super-highway 
loop on Long Island. 
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a red light over the whole length. 
effective is this means of promoting 
progress along them that one route, 
now planned and already largely under 
construction, will permit cars to travel 
more than 100 miles without any red 
lights, any left turns or any cross-traffic 
at any point. 





















































Improvements planned 








In Queens Borough alone 24 miles of 
this sort of parkway road has been 
planned; and 7 miles is being built this 
vear, with facilities in each road for 
from four to six lanes of high-speed 
motor traffic. The landscaping will give 



























































a“ \ 
4 A5jhne e NZ 3 
a“ 


TT: eoperate without’ ~~ ~ 

Projected wens traf fie or left pirns 

amuse Principal arterial 

mE highways - ar £2? | 
=axaxax=: Main hgh he 

=xzezaex: than 158 Fs woe a oe Lk 5 
= Other impartarté J af 
sHHHE routes goer 


Engineering News-Record — February 16, 19: 


the effect of traveling through a veri- 
table park all the way. These three 
great parkways across Queens, itself a 
city of well over 1,100,000 inhabitants, 
will cost, it is estimated, about $12,- 
000,000 in addition to the land values. 
Most of the necessary land has already 
been acquired by the city. 

Of this $12,000,000 the state legisla- 
ture has already appropriated $2,000,000 
toward construction of Grand Central 
Parkway—the first link, within the city, 
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of the new system. Contracts have been 
awarded amounting to $1,440,000 for 
grading, landscaping and constructing 
bridges (to pass intersecting roads over 
or under) ; this work was virtually com- 
pleted during 1932. Engineering ex- 
penses will total about $200,000; the re- 
mainder ($360,000) will be used toward 
grading for a westward extension, to 
be known as Interborough Parkway. 
Recently a sum of more than $1,000,000 
has been obtained, as a loan from the 
federal government, with which Grand 
Central Parkway will be paved, and 
connection will be made at its eastern 
end with Northern State Parkway, 
under construction through Nassau 
County and into Suffolk County to 
the east. 








Surveys to extend the western e: 
of this Grand Central Parkway in ty 
directions have been provided for by 
state appropriation of $75,000. Wi: 
this appropriation the highway eng 
neers have designed the bridges als 
One route will be, in general, northwe 
to lead to the new Triborough Bride 
now being built, which connects Quee: 
Borough with the Bronx across H¢ 
Gate, and has a spur into 125th S: 
Manhattan. The other route, runnin 
west into Brooklyn, and connecting int 
the Eastern Parkway, will be the Inte: 
borough Parkway. It is understood the: 
the routes covered by these surve) 
(including the Laurelton Parkway, 
scribed later) will involve an addition: 
outlay by the state of $5,000,000 on t! 
parkway program, in five annual instal! 
ments of $1,000,000 each. 

Included in the general plans is a: 
other super-highway in the southe: 
part of Queens, connecting Brookly; 
with the Southern State Parkway, a! 
ready in use for 15 miles or more acro- 
Nassau County. This is the great rout: 
to the state’s new bathing park at Jon 
Beach. Sunrise Highway, the Queen 
Borough section of this through-rout: 
runs along the line of the water co 
duits that have long supplied Brookly: 
with water from the east. This has « 
width of 250 to 1,000 ft., including th 
express road in the center (already in 
use, but with most of the grade Separa 
tions still to be made), service and ac- 
cess roads at each side, and the broad 
areas, which eventually will be land- 
scaped, adjoining the speed road. 

Preparation of the right-of-way maps 
for these highways has been in progress 
in the Queens Topographical Bureau 
since the spring of 1931. These are the 
general plans for the highways, show- 
ing the land acquired, the width and 
alignment, grades of the roadways, loca 
tions of bridges, service roads and ac- 
cess drives, and such other changes in 
the city plan as may be necessary to 
provide access to local areas along the 
route. 


de- 


Grand Central Parkway 


For Grand Central Parkway the map 
was adopted by the Board of Estimate 
and Apportionment of the city of New 
York on June 5, 1931. Title to th 
additional land required for its con- 
struction was vested in the city on July 
21, 1931, and the first contract for grad- 
ing a section of the parkway was 
awarded in September of the same year. 

Grand Central Parkway follows the 
high ground forming the longitudinal 
backbone of Long Island. At its eastern 
end it includes the highest point in 
Queens Borough, and from some loca 
tions along its route both Long Island 
Sound to the north and Jamaica Bay 
to the south may be seen. It extends 
from Queens Boulevard, at Kew Gar- 
dens, in the heart of Queens, to the 
Nassau County line, a distance of more 


than 7 miles. It is being paved with 
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reinforced concrete 44 ft. wide, to ac- 
commodate four lanes of traffic. For 
more than half its length the grades 
will not exceed 2 per cent, and the maxi- 
mum will be only 35 per cent. These 
grades will be connected by vertical 
curves from 200 to 400 ft. long. With 
the exception of a single tangent, 1,000 
ft. long, its alignment will consist of 
curves having a radius of not less than 
2,000 ft. 

Thirteen bridges will separate the 
grades at as many intersecting high- 
ways. Several of these have been com- 
pleted, and the others are actively under 
construction. The four most western 
bridges will carry the cross-roads over 
the parkway; eight of the nine in the 
easterly portion will carry the parkway 
over the intersecting highways. Two 
other crossings, one an overpass and 
one an underpass, are designed for fu- 
ture construction, when local needs are 
built up to the point of requiring them. 

Service roads are provided on both 
sides, except where the parkway is em- 
braced by city-owned park lands, as in 
the case of Hillside Park and ‘Alley 
Park, or is bounded by New York state 
property, as occurs north of the Creed- 
moor State Hospital. Wherever pos- 
sible, the service roads are separated 
from the main parkway road by 100 ft. 
of landscaped area. Service roads have 
a minimum width of 43 ft., consisting of 
a 28-ft. pavement and, on one side only, 
a 15-ft. sidewalk space. 

Access drives between the parkway 
and the service roads are provided at 
intervals of a half mile or less. These 
permit access, as well, between the park- 
way and the residence areas contiguous 
to the service roads. Separate outlets 
are provided for traffic entering and 
that leaving the parkway. For one-way 
traffic these access drives have a mini- 
mum width of 22 ft.; for two-way traf- 
fic, 32 ft. These approaches are subject 
to few grades in excess of 4 per cent, 
and none over 6 per cent. Each access 
drive has been designed to fit the spe- 
cial local traffic and topographical con- 
ditions encountered. Hence they vary 
from straight ramps to a conventional 
cloverleaf design. 


Typical arrangement of parkway with land- 
scaping and parallel service roads. 


In the area just east of Queens Boule- 
vard plans have been made to separate 
the grades between the new parkway 
extensions to the west and to the north; 
also between the northerly parkway ex- 
tension and the westbound service road 
of Union Turnpike. This calls for three 
additional bridges in this section. (The 
early designs called for four, but care- 
ful study eliminated one.) The under- 
pass at Queens Boulevard is being 
broadened from its original planned 
width of 40 to 80 ft., thus permitting it 
to include the east- and west-bound ex- 
press roadways of Union Turnpike, as 
well as the 40-ft. center strip for the 
parkway. This is now well along in 
construction. In addition, side ramps 
will be provided for interchange of 
traffic between Queens Boulevard and 
the service and express reads along 
Union Turnpike. 

A comprehensive system of access 
drives has been designed for this area, 
to provide for traffic movements be- 
tween the two parkways and with 
Union Turnpike, without any cross- 
traffic or any left turns. This whole 
system, involving the crossing of three 
major arterial highways, one with three 
main stems, has required a length of 
more than 3,000 ft., in working out all 
of the necessary crossings and access 
facilities. This will be described in 
some detail in a later article. 


Interborough Parkway 


Westwardly, the extension of Grand 
Central Parkway beyond Queens Boule- 
vard runs 4 miles to the line of Brook- 
lyn, where it enters Highland Park and 
thence reaches Eastern Parkway. This 
Interborough Parkway line runs, for 
nearly half its length, through the 
northerly portion of Forest Park, the 
largest park in Queens. The paving 
will have a width of 44 ft., to carry 
four lines of traffic. Between Forest 
ark and Highland Park the route lies 
through Cypress Hills Cemetery. This 
section has already been graded, and 
three bridges have been built, all previ- 


ous to the beginning of state participa- 
tion in these parkway plans. This por- 
tion, 90 ft. wide will have two paved 
roadways, each 36 ft. wide, separated by 
an 18-ft. walk or mall. 

Including the three bridges in the 
cemetery, Interborough Parkway will 
have seventeen bridges, to provide 
grade separations at all cross-streets 
and the three railroad crossings. Two 
additional bridges, on Union Turnpike 
at railroad crossings, will be built also, 
for the whole scheme of this improve- 
ment includes a section of Union Turn- 
pike west of Queens Boulevard for 
about a mile beyond its separation from 
Interborough Parkway. 


Triborough Bridge 


Maps prepared for the northerly ex- 
tension of Grand Central Parkway, to 
connect with the new  Triborough 
3ridge, a distance of 7 miles, have had 
to be modified in some important par- 
ticulars. As laid down, the route tol- 
lows the foot of the slope west of 
Flushing River, crossing under North- 
ern Boulevard at the southwest “corner” 
of Flushing Bay. The layout follows 
the westerly shore line of the bay be- 
fore turning inland and_ reaching 
Astoria Boulevard about 14 miles east 
of the Triborough Bridge Plaza. For 
this 14 miles it is planned to widen the 
130-ft. Astoria Boulevard to 200 ft., 
to accommodate the additional parkway 
traffic; and, nearer the bridge to widen 
it to 300 ft. as other arteries enter. 
Both express and service roadways are 
planned along this approach to the new 
bridge, the former to reach ultimately 
as high as parallel lanes of 
traffic. 

That portion of the plan which car- 
ries the parkway along the shore of 
Flushing Bay has struck a snag. This 
section was routed over what is now 
water: a fill was to be made, taking 
material from the bay. It now devel- 
ops that the material avaliable is totally 
unsuited to the purpose, and that part 
of the project has had to be abandoned 
Instead this extension may. be routed 
along Astoria Boulevard all the way 


sixteen 
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from Northern Boulevard, a distance 
to the new bridge of 34 miles or more. 
As an alternative, the parkway may be 
lifted up on the bank as it skirts Flush- 
ing Bay. This would involve heavy 
property damage. 


Sunrise Highway 


For many years the city of Brooklyn 
has had water conduits over a route 
eastwardly from the Ridgewood reser- 
voirs to a point just within Suffolk 
County, nearly 25 miles. The water 
department had lands over this length 
varying from 250 ft. to more than 1,000 
ft. in width. Since consolidation in 
1898, when Brooklyn became a part 
of New York City, title to these lands 
haserested in New York City, but they 
have been under the jurisdiction of the 
water-supply authorities. 

In 1919 an active movement sprang 









up to utilize for highway purposes the 
broad areas between the two lines of 
piping. By 1925 all obstacles had been 
overcome, and grading was put under 
way. The main road, which is yet to 
be given adequate width, was opened 
to traffic on June 8, 1929. The present 
40-ft. concrete pavement will be wid- 
ened to 60 ft. to accommodate six lanes 
of traffic. 

This route has now been designated 
as the connecting link between the 
Southern State Parkway—already tap- 
ping half-a-dozen state parks on the 
south shore of Long Island—and the 
teeming population of Brooklyn— 
2,560,401 in 1930. More than six miles 
of Sunrise Highway lies in Queens. 
Near the city line, at the east, the route 
connecting with Southern State Park- 
way separates from the Sunrise High- 
way and turns northeast. Through the 





Concrete Pavement Failures 


Due to High-Lime Cement 


Records of pavement failures on New York roads checked 
against cement composition show definitely greater dur- 
ability with decrease in tricalcium silicate component 


By Ira Paul 


Associate Laboratory Engineer, New York State 
Department of Puble Works, Albany, N. Y. 


ARIOUS articles and_ reports 
have been published recently on 


composition of cements to be used 
for mass-concrete structures. Engineer- 
ing News-Record has published much 
such information in its issues of Oct. 
6, 13 and 20 and Nov. 10, 1932. The 
specification requirements for cement 
for use in the construction of Pine Can- 
yon Dam, Hoover Dam and similar 
projects have been so formulated as to 
place particular emphasis on the com- 
position. The percentages of certain 
undesirable constituents have been lim- 
ited to eliminate accentuated volume 
changes and cracking in massive hy- 
draulic structures. To accomplish this, 
a recommendation has been advanced to 
control the percentage of tricalcium 
aluminate and tricalcium silicate com- 
pounds. 


Growth in lime content 


In the investigation of concrete high- 
ways and structures in New York State 
I find failures that have been apparent 
for several years and that are due to 
the high-lime portland cements. Trac- 
ing back the records of the cements fur- 
nished us by the industry since 1910, I 
find that in most cases there has been 
a gradual increase in the lime content 
of the cements, some manufacturers 
making this change in or about 1924 


to meet the increased strength require- 
ments adopted by the American Society 
for Testing Materials. It is interesting 
to note that the producers were always 
one step ahead of the strength-specifica- 
tion requirements for cements. The 
sales organizations were directing the 
policies of the industry to produce 
higher-strength portland cements. To 
meet this created demand on the basis 
of strength requirements, there was one 
of two avenues of approach open to the 
cement chemist at the plant—namely, to 
increase the fineness of the cement or 
to increase the lime content. As a mat- 
ter of fact both courses were pursued. 
The finer the cement clinker is ground 
the faster the hydration of the cement 
will take place; and, second, the higher 
the lime content the higher the early 
strength. By increasing the lime con- 
tent in the cement there resulted an in- 
crease in the percentage of the trical- 
cium silicate compound. 

The researches of Bates and Klein, 
in Bulletin 78 of the U. S. Bureau of 
Standards, on “The Properties of Cal- 
cium Silicate and Calcium Aluminate 
Occurring in Normal Portland Cement” 
point to the conclusions that, “The hy- 
drated tricalcium silicate compound 
which is present in cement, with its 
very dense structure composed of gela- 
tinous (collodial) silicate interspersed 
with crystals of lime hydrate, is prob- 
ably very susceptible to strains produced 


Engineering News-Record — February 16, 193 








Laurelton Parkway and a new link 
be built in Nassau County the conne 
tion will be made—about 2 miles of t! 
route lying in this section. 

Through the Laurelton Valley the 
is a considerable building developme: 
This will, for a part of the distanc 
necessitate placing the service road (: 
one side of the parkway) beyond a ro 
of houses already in use. By this mea: 
the prohibitive damage cost for teari 


down the buildings will be avoided. 
* * * 


In Svucu a plan for developing ideal ro: 
service as is described by Mr. Powell 
complex problem is presented by the nec: 
sity of interchanging and separating traf! 
at intersecting and access highways. TT! 
difficulties of its solution increase with t)! 
physical and land-value limitations set 
by the location of the work in city territo: 
as was the case in Queens Borough. Ge: 
erally each intersection calls for an ind 
vidual design, and in the next issue M 
Powell illustrates and explains a number 
the designs developed by his’ burea 

—Ebit: 







by alternate wettings and dryings, co! 
loidal material of this kind being su! 

ject to considerable volume change 1 

sulting from slight moisture change 

This liberated lime is probably the co 

stituent of cement least resistant to th 

deteriorating influence of weather an 

water action and also the constituen! 
that is most readily attacked by the « 

structive agencies of freezing and thaw 

ing to which concrete must frequent} 
be exposed. The concrete highway sla) 
is unusually exposed to the destructiv: 
agency of the natural elements. Unles 
it can resist these agencies, deteriora 
tion usually follows. 

The high-lime portland cements suc! 
as are now produced are high in trical 
cium silicate, a compound that 
acknowledged to produce high ear)) 


TABLE I—TYPICAL COMPOUND COMPOs! 
TION OF VARIOUS BRANDS OF PORTLAND 


CEMENT 
Compound Composition 

Brand Year 38 C2s 
I ida haninckea 1920 28. 36 43.77 
1930 55.43 19.37 

Bi tiaurive 1920 38.29 29.09 
1930 46.19 21.98 

MT catedsc ces 1920 34.26 37.30 
1930 46.72 27.58 

a acevsvees 1920 37.89 30.57 
1930 49.04 20.14 

Be eb tevena 1920 36.75 32.31 
1930 57.10 14.94 


strength but is not conducive to dura- 
bility. Definite laboratory information 
and data point to the conclusion that the 
tricalcium silicate compound exerts its 
greater influence in its early periods 
with increased strengths. The rate of 
strength increase tends to decrease with 
age, so that eventually the high trical- 
cium silicate cements are exceeded in 
strength by cements containing a lower 
percentage of this compound and a cor- 
responding higher percentage of the di- 
calcium silicate. The dicalcium silicate 
compound is one of the most desirable 
constituents in cement. This compound 
attains its strength at later periods anc 
is conducive to durability in concrete. 
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Recent laboratory investigations also 
show that the tricalcium aluminate 
compound has a certain detrimental 
effect on concrete. This compound hy- 
drates very rapidly and generates a con- 
siderable amount of heat. As a general 
rule, the greater the tricalcium silicate 
content the greater the total expansion 
and shrinkage in concrete. 

Table I illustrates the change made 
by the cement industry in the compound 
composition of portland cement. It will 
be noted that in one decade there was 
an increase from 25 to 100 per cent in 
the tricalcium silicate compound, within 
the same brands. s 

As intimated above, with the intro- 
duction of the high-lime portland ce- 
ments in the construction of concrete 
highways we find that we are in diffi- 
culties on the question of durability of 
concrete. This lack of durability has 
been more definitely pronounced in com- 
paratively recent years, probably more 





February 16, 1933 — Engineering News-Record 





illuminating information uncovered on 
how the composition of cement affects 
the durability of concrete pavements. 
We find in tracing down the record of 
one of the most widely used commercial 
sources of supply of fine and coarse 
aggregates that this material was used 
in the construction of more than 30 
concrete highways since 1920. Those 
pavements constructed after 1923 have 
been covered over or surface-treated 
with bituminous materials or are in 
such bad condition that immediate at- 
tention will be necessary to save them, 
while those constructed prior to that 
date are in relatively sound condition 
with but little surface scaling or disin- 
tegration. 

We have found that the failure of 
concrete as far as materials are con- 
cerned is due to the disintegration of 
the mortar rather than the coarse aggre- 
gate. This disintegration manifested 
itself first in the form of surface scal- 


TABLE II—CONDITION OF CONCRETE HIGHWAYS WITH VARIOUS TYPES OF CEMENT 


Soundness 
Test on 
: Fine 

High- Composition Aggregates 
way Year of Cemens Naz Mg 
No. Built C38 C28 SO4* SOut 
A 1914 21.61 51.88 
B 1920 37.89 30.57 
Cc 1922 39.44 29.03 
D 1923 38.22 35.97 


E 1923 43.27 27.46 
F 1924 43.47 29.89 
G 1924 43.47 29.89 
H 1924 44.93 25.43 
I 1924 48.96 22.19 
J 1925 41.83 24.54 
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Condition of Concréte Highways in 1932 


15.1 Excellent condition. 

Good condition, sound concrete. 

Little scaling, somewhat cracked, concrete sound. 

Good condition, slightly cracked, sound concrete, little surface 


Dead concrete, surface-treated in 1930. 
Surface-treated and covered in 1928. 

Dead concrete, covered in 1929. 

Very bad condition, deteriorated concrete. 

100 per cent scaled and deteriorated. 

50 per cent surface-treated, disintegrated concrete. 


K 1925 41.06 28.37 Disintegrated concrete. 

L 1926 37.97 36.60 28 Very good cond?tion, sound concrete. 

M 1926 41.06 28.37 28 50 per cent scaled and deteriorated concrete. 

N 1926 44.93 24.37 30 75 per cent scaled and concrete, started to scale two 
years after being laid.. * Py 

oO 1926 36.22 32.84 30 Very good condition, sound concrete. 

Pp 1927 39.03 35.41 33 Good sound concrete. 


Q 1928 53.18 18.22 
R 1929 47.37 24.76 
8 1929 49.90 20.08 
= 1930 48.59 25.56 
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loss on five-cycle test. 


+t Nospecification requirement yet adopted on MgSO, 


so within the last eight or nine years. 
In some cases the deterioration of con- 
crete pavements has been traced to poor 
aggregates. There may be a number 
of other contributing causes, such as de- 
sign, workmanship and subsoil condi- 
tions, but these in my opinion do not 
constitute the basic trouble. Our engi- 
neering and methods of construction 
have constantly improved with time, but 
| believe we have not kept up a similar 
pace in improving the quality of ma- 
terials. I recently presented a paper 
before the Highway Research Board on 
the magnesium sulphate accelerated 
soundness test for concrete aggregates. 
| believe this test will aid the testing 
engineer in determining the quality of 
aggregates, as it has shown its superi- 
ority over the sodium sulphate sound- 
ness test tentatively adopted by the 
\.S.T.M. 


Failures checked against cement 


Upon examination of our service rec- 
rds of concrete highways and of mate- 
rials that were used in their construc- 
tion, we find some very interesting and 





90 per cent scaled and deteriorated. 

Considerable progressive scaling, D lines and hollow concrete. 
Considerable progressive scaling 

Considerable 


* The New York State specifications in 1931 on NazSO. 


30 per cent ‘surface-treated. ,» “He 
test for fine cane: was 10+ per cent 


gphdincee tent. 


ing, followed by progressive scaling and 
D lines. These D-lines or lines of dis- 
integration usually appear on the edge 
of the concrete slab and then travel 
toward the center. The following is a 
partial service record and depicts actual 
conditions of some of the concrete pave- 
ments studied in New York State. 

Table II of results and data on ma- 
terials and service records indicates at 
first glance one very important and out- 
standing fact—namely, that there is a 
direct relationship between the type of 
cement and durability of concrete. By 
type of cement is meant the potential 
compound composition with particular 
emphasis on the percentages of trical- 
cium silicate and dicalcium silicate com- 
pounds. It is evident that the durability 
of the concrete pavements is directly 
proportional to the percentage of tri- 
calcium silicate in the cement: the lower 
the proportion of tricalcium silicate 
present in the cement the greater the 
durability ; and. vice-versa, the greater 
the percentage of tricalcium silicate the 
less the durability. 

One of the oldest roads built in the 
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western part of New York State was 
constructed in 1914 with a cement hav 

ing 21.6 per cent tricalcium silicate. Its 
design shows a thickness of only 5 in., 
reinforced with very light steel It 
covers a stretch of over 3 miles and 
carries a tremendous amount of heavy 
traffic, leading to one of the main ar 

teries of one of the largest cities in 
New York State. The concrete is in 
excellent condition, as indicated in high 
way A, Table II. The concrete road 
indicated by B, Table II, constructed 
in 1920 with a cement containing 37.8 
per cent tricalcium silicate, is also in 
good condition. Highway C, Table II. 
shows a road in which the cement had 
39.4 per cent tricalcium silicate. There 
is a slight evidence of surface scaling, 
but otherwise it is in sound condition. 
Note the difference of those concrete 
roads constructed with the higher lime 
cements and the same aggregates. 

A concrete road constructed in 1923 
with cement having 4322 per cent tri- 
calcium silicate was  surface-treated 
with bituminous material in 1930; an- 
other road built in 1924 with a cement 
containing 43.4 per cent tricalcium sili 
cate was surface-treated in 1928; and 
another road built in 1928 with a ce- 
ment containing 53.1 per cent tricalcium 
silicate has a record showing 90 per 
cent scaling and deterioration. 

In a different part of New York State 
we find similar results. In 1926 two 
roads were constructed with the same 
aggregates and two types of cements. 
One road had a cement containing 37.9 
per cent tricalcium silicate. This pave- 
ment is in excellent. condition. In the 
same section under exactly the same 
conditions another was built with a ce- 
ment containing 41 per cent tricalcium 
silicate. Examination of service rec- 
ords shows thigelatter road has scaled 
and detetiorat Stich examples can 
be duplicated in practically every sec- 
tion of our state. 


Conclusion 


As, I see the problem, the qu@stion of 
increasing the life of concrete roads can 
be solved from the cement angle through 
the production of low-lime cements in 
which the tricalcium compound is be- 
low 40 per cent. This would corre- 
spondingly increase the percentage of 
dicalcium silicate, a desirable compound 
known to give longer life and durability 
in concrete structures. I am of the 
opinion that we can and should construct 
concrete highways that will give us con- 
siderable longer service with lower lime 
cements and sound aggregates. 

This article expresses the personal 
views of the writer and was written as 
a result of a very intensive study of 
laboratory test data on materials, of 
field observations and of a_ personal 
check-up of service records on concrete 
highways in New York State. The 
article does not necessarily represent the 
official views of the New York State 
Department of Public Works. 
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Rebuilding Fifth St. Bridge 
at Augusta, Ga. 


Engineering News-Record — February 16, 19: 


Plate-girder spans designed as cantilevers re- 
place old through trusses over Savannah River 


By Searcy B. Slack 


Bridge Engineer 


State Highway Board of Georgia, Atlanta, Ga. 


OLLOWING the extreme high 
P vec in the Savannah River at 

Augusta, Ga., in September and 
October, 1929, which seriously damaged 
the old Fifth St. bridge and its approach 
fill, plans were undertaken to construct 
a new bridge. This new structure, now 
open to traffic, involved a number of 
novel features in design and construction 
such as protection and re-use of the old 
brick piers and the use of cantilever 
deck-plate girders. The bridge provides 
a river opening 260 ft. wider than the 
old bridge and has an underclearance 
sufficient to pass a flood with a gage of 
52.5 ft., as compared to the highest 
recorded gage of 46.3 on Sept. 27, 1929. 


Fig. 1—New Fifth St. bridge, Augusta, Ga., 

consists of cantilever plate girders carricd 

on concrete extensions of old brick piers. 

New bridge increases floodway opening 
materially. 


Fixed End AA 


Also in the new project 1,200 ft. of the 
approach fill is replaced by a flood-relief 
bridge of concrete deck girders. 

The old bridge consisted of five 120-ft. 
through Pratt trusses, a 240-ft. swing 
span and a 90-ft. low-truss span. The 
spans carried a wood floor with a road- 
way width of 19 ft., and there were two 
sidewalks outside the trusses. The old 
brick piers, built in 1888, were founded 
on wood grillages supported by wood 
piles. An inspection of the piers by a 
diver after the 1929 flood showed that 
the footings were in good condition with 
the exception of some scour around the 
pivot pier and one of the end rest piers. 
The condition of the old brick masonry 
was excellent. 

In view of the substantial saving 
possible by using the existing six brick 
piers, plans were worked out to place 
heavy riprap aroundsthe pier footings, 
backfill the scoured area with gravel and 
sand, and then to protect this backfill by 


additional heavy riprap. The plan 
backfilling around the piers is shown ; 
Fig. 2. The piers were raised by ad: 
ing concrete caps so as to place the nm 
steel superstructure well above extre: 
high water (Fig. 1). 

Although the old bridge carried 
swing span, this span had never be: 
opened since its construction, the lan 
ing for river boats at Augusta bei: 
located about 200 ft. down from t 
bridge. The first tentative layout 
the new bridge, therefore, did not co: 
template providing a drawspan, but aft: 
a hearing the War Department requir: | 
that such a span be included. 

As the plans contemplated using t! 
old brick piers with fairly high loads 
on the wood piling, there was a possibi!- 
ity of slight settlement of the pie: 
under the load of the new superstruc 
ture. With this in mind it was decide:| 
not to use continuous spans but to ure 
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Fig. 2—Backfill around old brick piers 

strengthened and protected them sufficiently 

so that they could be used for the new 
structure. 


a cantilever layout in which slight settle- 
ment of one of the piers would not cause 
overstressing of the steel girders. The 
arrangement of the deck-plate girders 
with cantilever arms and_ suspended 
spans and some details are shown in 
Fig. 3. 


Construction 


One of the most difficult problems 
encountered in the construction of the 
bridge was proper provision for deflec 
tion of the spans under the load of the 
concrete floor and sidewalks. The order 
of pouring the concrete deck, given on 


Order and directions of pours 


Expansion End End of Swing Span 


Suspension Connection 


Fig. 3—Gencral elevation and structural 
details of Fifth St. bridge, Augusta, Ga. 


Fig. 3, was selected so as to produce as 
much stress in the girders over the piers 
and in the cantilever arms as possible 
before the concrete decks were place! 
on these sections, The roadway slabs 
were completed two spans ahead of the 


' placing of concrete in the curbs an‘ 


sidewalk slabs. In placing concrete deck 
on the swing span the work began a! 
each end at the same time, and th: 
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Fig. 4—Relief bridge of concrete deck 
girders that replaced 1,200 ft. of fill in 
approach to Fifth St. bridge, Augusta, Ga. 


batches were deposited at the ends alter- 
nately so as to keep the span as nearly 
balanced as possible at all times. In the 
first one or two spans, allowance was 
made’ for computed deflections, but it 
was found that the actual deflection was 
somewhat less than the computed de- 
flection, so adjustments had to be made. 
In adjusting the plate-girder swing span 
considerable difficulty was encountered 
due to change in temperature in differ- 
ent parts of the structure. 

The main river bridge was built 
jointly by the state highway board of 
Georgia, the South Carolina state high- 


way department, the city of Augusta 
and Richmond County, Ga. The relief 
bridge and approaches were built as a 
federal flood-relief project under the 
general supervision of the U. S. Bureau 
of Public Roads. 

The contractor for the substructure 
and concrete deck on the main river 
bridge was Wannamaker & Wells, 
Orangeburg, S. C. The contractor for 
the steel superstructure was the Nash- 
ville Bridge Co., Nashville, Tenn. The 
relief bridge was built by Mallory & 
Nash, Atlanta, Ga. The field work was 
under the direct supervision of C. A. 
Marmelstein, resident engineer. Plans 
were prepared by the bridge department 
of the state highway board of Georgia. 


Welded Alloy Bucket Lips 
Cut Trenching Costs 


Worn bucket lips restored quickly and given longer life 
by welding on new cutting edges of a wear-resisting alloy 


By George Sykes 
Haynes Stellite Co., New York, N. Y. 


OST DATA furnished by the con- 

tractors on trenching for a 28- 

mile water main constructed in 
Nebraska show considerably reduced 
trench-excavator costs due to the prac- 
tice of welding wear-resisting alloy 
edges to worn bucket teeth. The ditcher 
teeth naturally receive the greatest wear 
of any individual part of a trencher, 
with the result that a full set of teeth 
must normally be sharpened every few 
days. This dressing cost is likely to 
mount to a considerable sum, particu- 
larly if the trench is being cut in sand or 
shale. By hard-facing the cutting edges 
of the teeth it is possible to increase 
the life of a set to five or even more 
times that usually obtained. 

Some interesting results have been 
shown by figures being kept on a trench- 
ing job for laying 36-in. cast-iron water 
pipe from Lincoln to Ashland, Neb., a 


distance of 28 miles. This ditch is 5 ft. 
wide and from 6} to 18 ft. deep. The 
trenching machines employed for this 
work, as shown in the accompanying 
illustration, are of the boom type, so 
that the digging teeth strike the earth 
in a horizontal position. Each set of 
cutters consists of 105 to 120 teeth, 
costing 60c. each. After the teeth be- 


Ladder-type trench excavator employed on 
28-mile water main from Lincoln to Ash- 


215 


come dull it is necessary to draw them 
out at a cost of 15c. per tooth, including 
removing and_ resetting. In other 
words, a full set of new teeth costs from 
$63 to $72, while the dressing and re 
moval expense amounts to $15.75 to $18 
per set. 

When the job was first started, ordi- 
nary steel teeth were used in the ma 
chines. A close check on the life of the 
teeth disclosed that after 2,000 ft. of 
trench had been dug it was necessary to 
replace the entire set. A second set was 
installed and the same service life was 
obtained. Before the third set of teeth 
was inserted, they were given a pro- 
tective surface of wear-resistant alloy 
of cobalt, chromium and tungsten on 
their cutting edges. These hard-faced 
teeth were examined after they had dug 
28,000 ft. of trench, and it was found 
that only about one-third of the teeth 
required removal for rebuilding with 
more hard facing alloy. It was esti- 
mated that this set of teeth was capable 
of considerable more digging before re- 
placement would become necessary. 

The cost of hard-surfacing a set of 
teeth is but a few cents a tooth, a small 
fraction of the price of a new tooth. 
By applying this wear-resisting alloy, 
a saving of more than fourteen dress- 
ings, which would have had a total cost 
of approximately $250, was assured. 
After fourteen dressings of these teeth 
they would be completely worn out, 
making it necessary to spend an addi- 
tional $63 or $72 for new teeth. In the 
case of hard-surfaced teeth it is calcu- 
lated that they will last indefinitely. 
From this, the economies possible on a 
pipe line many miles in length can be 
readily visualized. 

Either the oxy-acetylene or the elec- 
tric-arc process may be used for hard- 
surfacing, only a few simple modifica- 
tions of the usual welding procedure 
being required. With the oxy-acetylene 
process an excess acetylene flame is 
used, and the base metal is brought only 
to a sweating heat. The welding rod is 
then melted in the blowpipe flame and 
flowed over the surface of the metal to 
form a coating of the desired thickness. 
When the electric-arc process is used, 
the polarity is reversed. 

The contractors in charge of laying 
this pipe line point out several factors 
of economy: The cost of replacement 
parts and labor is reduced to an abso- 
lute minimum; there are fewer shut- 
downs with resulting loss in time and 
yardage of trench excavated; and fuel 
consumption is reduced 10 to 15 per 
cent because sharp teeth run very easily, 
while a partly dull set becomes increas- 
ingly hard to pull. 

The general contractors for the work, 
including wells, pumping stations and 
mains, were the Abel Construction Co. 
and the Dobson Construction Co., of 
Lincoln, Neb., who submitted a joint 
bid. Humphrey Bros. Construction Co., 
Lincoln, Neb., were subcontractors for 
the trenching. 
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Comprehensive Storm Sewer 
System for Dallas, Tex. 


New system involves use of existing streams where 
possible—Experimental studies indicate that rains 
during summer months contribute little to runoff— 
Design based upon a storm of five-year frequency 


sive storm-drainage system for 

Dallas, Tex., now under construction 
on three main watersheds, are special 
studies of rainfall and runoff, special 
investigations of the Trinity River 
stages as affected by the reclamation of 
the bottoms opposite the city and the 
reservoirs built and proposed above 
Dallas, investigations of constructing 
sewers by tunneling through the lime- 
stone or chalk, economies of design 
using various routes, different gradients 
and combinations of watersheds through 
diversions. Finally the effects of the 
decrease in estimated costs were deter- 
mined as more definite conditions were 
learned regarding prices. Not all of 
these subjects can be covered fully in 
this article, and some of them are of 
local interest only. The rainfall and 


Discs shoe in the new comprehen- 


Fig. 1—Drainage districts covering major 
portion of Dallas now are served by new 
outlet storm sewers. The outlets for Dallas 
Branch and Mill Creek are pressure lines, 
and the one for Peaks Branch is mainly an 
open channel. Upper Mill Creek is diverted 
into the existing Turtle Creek system. 


runoff research is unique. The basic 
design methods are of general interest, 
and the close tie-up between economies 
of the various designs and the changing 


financial status of the country is unusu 
Only in the business section and 
one of the four main watersheds 
which Dallas is situated have adequa 
provisions been made for the runoff 
surface drainage. The Turtle Cr 
development, partly in Dallas and par: 
in Highland Park, is one of the fin 
examples of the preservation of 
natural water course to serve as 
municipal storm drain that can 
found in the United States. The ¢ 
velopment, landscaping and parking 
this valley is unusual. The saving | 
the people and the avoidance of an « 


Fig. 2—One of the three large outlet storm 

sewers (Mill Creek) on the new system in 

Dallas, Tex. This view shows the arch- 
ring section used under railroad tracks. 


pensive series of storm sewers far mor 

than compensated for the value of th: 

land segregated or for the cost of im 

provement or maintenance. Elsewher: 

in Dallas, with a few small and isolate: 
exceptions, the water courses ru 

through private property, the stree! 
plotting having been made without 
particular regard to the topography 

In consequence the creeks are now 
found running across lots and in back 
alleys. They are badly obstructed an 
insanitary. This situation has long 
been recognized, and the importance oi 
rectifying it has been the responsibility 
of local property-owners’ associations in 
the residential areas. Money to the 
extent of $3,500,000 was set aside in « 
$20,000,000 omnibus bond-issue program: 
voted in 1928. This was to pay th 
city’s share of an $8,000,000 storm 
sewer program, which was set forth 
only in a general way in the ordinance 
authorizing the bonds. An engineering 
survey and a report by a consulting 
engineer thoroughly versed in storm 
sewer matters was to precede any ex 
penditures. No such report was made. 
however, and a controversy arose be- 
tween the residential section and th« 
city and county of Dallas levee district. 
which was reclaiming a large area of 
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Trinity River bottoms adjacent to the 
business section. The levee officials 
claimed that it had a definite commit- 
ment for a large part of these funds to 
care for drainage required to complete 
the reclamation plan (ENR, Nov. 21, 
1929, p. 804). This plan involved 
carrying the stormflow of certain sec- 
tions of the city downstream from the 
city and the construction of sewers in 
the reclaimed areas. 

Following one or two false starts, it 
became apparent in 1931 that the $8,- 
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Fig. 3—Records of excessive rainfalls in 
Dallas for eighteen years yield five-year 
rainfall frequency curves and runoff curves 
for various percentages of impervious areas. 
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Fig. 4—Runoffs from a test plot to which, 
artificial rains were applied by sprinkling» 
during summer. ? 


000,000 system originally contemgfated 
was_ impractical of financing, sthce it 
w@tild require the issuance of special- 
assessment bonds. These the ‘city had 
never issued for storm sewers. About 
$1,000,000 had been spent for small 
sewers ahead of paving and_ for 
isolated sections, but they had been 
built without any comprehensive plan. 
Soon after a change to the city manager 
form of government occurred in 1931 
an intensive study of the situation was 
made, and in September, 1931, a report 
was presented which recommended 
allocating the remaining $2,500,000 to 
the improvement of three watersheds. 
This improvement would compromise 
the controversial difference between the 
levee district and residential associa- 
tions. Lower prices for coastruction 
and close designing to takg advantage 
of the most advantageous alternates of 
many studies indicated that the greater 
portion of the urgently needed work 
could be completed within the funds 
available on a monthly schedule of ex- 
penditures to finish early next summer. 

By Nov. 1, 1932, contracts were in 


effect for $1,275,000 worth of work, 
some of the smaller projects had been 
completed and one:large outlet, (Dallas 
Branch), involving an open-cut sewer 
in the levee bottoms and rock tunnel in 
the city, was nearing completion. 
Turtle Creek diversion tunnel 
about to be put in service. 
large system (Upper East 
Branch) was two-thirds finished. Three 
other sections of Peaks Branch were 
under contract, and work on the third 
Jarge outlet’ (Mill Creek) well 
under way. 

Bases of Design— The following 
fundamentals of general planning for the 
system were adopted: Drainage can best 
be developed by* preserving the natural 
water courses, enlarging them where 
necessary, protecting them from _ ob- 
struction and carrying out such land- 
scaping as may add to their natural 
beauty. Such a system can be carried 
out inexpensively only if it is planned 
when the land is plotted. If it is done 
later, the cost of removing obstriictive 
and nonconforming conditions must be 
balanced aaginst the cost of closed storm 
sewers. If such an ideal drainage plan 
is to be successful permanently, the 
channel must be separated from adjacent 
private property by public strips of 
parks ‘or marginal ‘roadways. Where 
development is intensive, closed sewers 
are the only sible economic solution. 

Closed vs. Open System—Of the 
several paralled watersheds discharging 
into the Trinity River in the closely 
built-up Dallas Branch valley only a 
closed system is practical. In the more 
open Mill Creek valley attractive open- 
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storm drainage has been preserved 
through two parks. Elsewhere in this 
valley the original creek bed has been 
extraordinarily diminished in_ places, 
and sections of culverts carry the stream 
across streets and under some private 
property. Development of an open 
channel was considered possible but too 
expensive for all except isolated sec- 
tions. On both of these streams most of 
the existing culverts, after clearing of 
obstructions, could be used as part of a 
closed system. The third watershed, 
Peaks Branch, is even less built up, and 
much more open channel is practical. 
In general, the lower half of this water- 
shed is rather steep, while the upper 
portion is comparatively flat, making 
possible the diversion of the flow by 


coahed} - 


tunnel to an 
though the tunnel scheme was 
adopted for this watershed, it 
done in diverting the upper Mill ¢ 
drainage into — the Turtle 
open-channel system, which 
greatly the necessary capacity and 
of the lower Mill Creek 
Further studies of comparative plat 
and estimates covering the outlets ot 
Mill Creek and Peaks Branch showe 
that tunnels to divert the flow to th 
neighboring water course so as to give 
more direct outlet to the river would be 
slightly more expensive than stand 
cut-and-cover sewer construction 
lowing the lines of the existing water 
courses. There was some uncertainty 
in these results due to some doubt as to 
whether the comparative prices for tun 
neling and open-sewer construction were 
properly equalized. As it turned out, 
while both tunnel and open-cut con- 
struction were finally found to be 
cheaper than the original estimates, the 
large reductions have been m open-cut 
construction. In consequence, the. re 
sults have been even more favorable to 
the simple scheme of outlets than the 
estimated comparisons indicated. 
Runoff Research—Rainfall and run- 
off were studied in detail for Dallas 
conditions. No automatic rain-gage 


adjoining watershed 

Was 

reek 
( reek 

reduced 


cost outlet 


lard 
tol 


Fig. 5—Sprinkling tests on Nov. 12 and 13, 
1931, on an 18x18-ft. plot, hard, dry and 
cracked, but well grassed on Nov. 12 and 
wet on Nov. 13 from previous day's sprin- 
kling. Both tests were carried much beyond 
the usual 60-min. period, and in the Noy. 
13 test a 20-min. shower was placed at the 
end of a typical two-hour rain, a nearly 
impossible occurrence. 
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records earlier than 1913 are available 
but fortunately Fort Worth records go 
back to 1900 and were used as checks. 
Excessive rainfalls for eighteen years 
were listed and plotted. Those points 
which have been exceeded four 
times at each of the duration periods 
listed were joined, forming the five- 
year curve shown on Fig. 3, one that 
will probably be exceeded once in five 
vears. Thus the storm sewers 

deliberately designed for rainfall 
tensities below the maximum. 
practice is considered justified 
the damage from overcharge can better 
be afforded than the present cost 
building according to a higher intensity 
curve. Dallas is especially suited to a 
low curve, as there are few basements. 
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They are not connected and therefore 
are not subject to damage from back- 
water. 

Experiments on runoff were carried 
out by Leland Chivvis at the civil 
engineering department of Southern 
Methodist University in cooperation 
with Prof. T. G. McCarthy. An 
irregular-shaped area of 357 sq.ft., hav- 
ing an adequate slope and a good stand 
of Bermuda grass on a typical local soil, 
was fenced off by driving 16-gage iron 
plates around its border. A 14-in. drain 


Fig. 6—Outlet of 8-ft. Mill Creek diversron 
tunnel into Turtle Creek open system. 


pipe was led from the low end to a test- 
ing sump. A metered supply, simulating 
given rates of rainfall, was sprinkled 
onto the plot. The first test, on grass 
burned brown by five days of sun, was 
2%-in.-per-hour rain, lasting two hours. 
It produced no runoff. The grass was 
noticeably greener, and there were 
soggy pools in the level spots, but the 
54 in. of artificial rain had been ab- 
sorbed as fast as it fell. Other tests 
made in July, 1931, on moistened ground 
produced runoff as shown in Fig. 4. 
Within an hour runoff never represented 
more than 20 per cent of the rainfall 
at 4-in.-per-hour rates, whereas similar 
tests elsewhere on clay soil and blue 
grass have produced 70 per cent runoff 
in the same period. An appreciable 
amount of lateral percolation under 
the plates was accounted for by the 
cracked texture of the soil in summer. 
This leakage was estimated as adding 
6 in. to all dimensions of the plot, or 
11 per cent. Evaporation was estimated 
at 5 per cent. These two factors in- 
creased the observed maximum of 20 
per cent to a runoff of 23 per cent. 
From the above data the following 
percentages of runoff from pervious 
surfaces under maximum summer con- 
ditions were adopted: For 10, 15, 20, 30, 
60 and 120-min, durations, 5, 10, 15, 20, 
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25 and 30 per cent runoff, respectively. 
From experience in other cities the 
runoff from impervious surfaces was 
taken at 55, 60, 65, 70, 80 and 90 per 
cent for the same respective durations. 

Even though the figures for runoff 
from pervious areas were based on tests 
made on ground that had previously 
absorbed 11 in. out of almost 12 in. 
applied in the preceding 45 hours, it 
was doubted that spring and fall con- 
ditions had been approximated. Evi- 
dence and opinions on the subject re- 


ceived from various sources all indicated 
that more severe runoff conditions are 
met with in the seasons of moist ground 
and minimum soil porosity. The sum- 
mer runoff percentages from pervious 
areas were accordingly increased 50 per 
cent to approximate these conditions. 
Since the experiments indicated a 
negligible runoff from pervious areas 
that are comparatively dry, a new five- 
year rainfall curve was drawn up, which 
excluded the precipitation during July, 
August, September and October. Run- 
off computations were then made for 
areas 10, 35, 45, 70 and 90 per cent 
impervious and plotted as shown on 
Fig. 3. Checks made at an impervious- 
ness of 35 per cent with the Fort 
Worth five-year curve showed small 
variations. Excluding the summer 
months, the Fort Worth and Dallas 
curves are almost identical. 

Tests on Nov. 12 and 13 on a slightly 
smaller plot are shown in Fig. 5. 

During the spring and summer of 
1932. the runoff experiments were 
repeated under moist and consolidated 
soil conditions. Runoff rates were 
found to be greater than those found 
from the summer series of 1931, but in 
general they were slightly less than the 
percentages that had been adopted. 

Five typical blocks in widely separated 
parts of the three watersheds under 
consideration were measured and plotted. 


Houses, sheds, garages, walks and othe: 
paved areas, including one-half of th: 
surrounding streets, whether paved o: 
not, were classified as impervious. Con 
trary to usual practice, alleys we 
classed as pervious, as this is their co: 
dition in Dallas. 

Gradient vs. River Stages—A critica 
problem was that of determining futur: 
stages of the Trinity River durin 
floods, since stages in turn determine: 
the capacity of the outlet sewers. 
27-year record of gage heights wa 
available. The highest recorded wa 
52.6 in 1908, with a discharge estimat: 
at from 185,000 to 225,000 sec.-ft., an 
the second highest was in 1922 at 42.4 
with a discharge of 75,000 sec.-ft. | 
the gradients of the drainage syste1 
were to be determined by such stages, 
they would be extremely flat, and th: 
sewers would be correspondingly large: 


Fig. 7—Laying invert of 16-ft. Mill Creek- 

Bellview horseshoe sewer in the levee bot- 

toms. At this point a double rectangular 

box culvert is to be carried through the 

center of the sewer. Part of the area of 

the sewer will be above and part will be 
below the culvert. 


Fig. 8—Dallas Branch 7-ft. open-cut mono- 
lithic circular sewer. 


Fig. 9—Peaks Branch sewer in open cut 
close to surface was concreted with a pav- 
ing mixer operating on the street. 
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This would mean a great expense to 
meet a need occurring only twice in 27 
years. A reduced capacity simply means 
that the rainfall would not be carried 
off so promptly and would not be a seri- 
ous matter like the overtopping of levees. 
On the other hand, ponding in the 
streets and possibly flooding of improved 
property while the most intense rain is 
falling may result in some property 
damage. 

A 42-ft. stage has been exceeded 
on six days in 27 years; one of 41 
ft. on ten days in 27 years; one of 39 
ft. on 38 days in 22 years, and one of 
35 ft. on 68 days in 27 years. Stage 
39 ft. has been exceeded about 14 days 
per year, and it seemed to merit serious 
consideration as the basis of design, 
especially if the record showed any 
great probability of a critical rain com- 
ing at the same time. But on only one 


4, 


Tax 


of the three times in a period of fifteen 
years when the river reached 39 ft. 
had there been a rain, and that had 
been but 3 in., too small to produce any 
great flow. Thus if this stage were to be 
used in determining gradients, it would 
involve extravagant and unnecessary 
construction, A 37-ft. stage could prop- 
erly have been chosen, if it could be 
safely assumed that the river stages in 
the future would behave as they have in 
the past. But the channel improvements 
in the vicinity have had the effect of 
reducing the stage of the river by from 
1 to 14 ft. In other words, stage 36 of 
the future is equivalent to stage 37 of 
the past. There has been in recent 
years a series of reservoirs built and 
contemplated, which it was estimated 
would pull the stage down another 
foot, to 35. These considerations made 
practical a large saving over the former 
estimates of costs, which had been made 
on the basis of lifting the gradient to 
care for a 41-ft. stage. 
Construction—The Dallas Branch 
outlet was designed as a circular rein- 
forced-concrete section and was built in 
wet ground within the levee district. 
Compared with a horseshoe section, the 
circular type of sewer requires a heavy 
wall section unless positive horizontal 
pressure can be definitely assured. 
When sheetpiling is used and pulled 
or where outside forms are used and 
removed the development of this pres- 
sure requires a long time, and heavy 
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vertical loads may before the 
relieving forces are effective. This 
matter is much simpler in the case of 
horseshoe sewers with sloping sides. 
Again, the construction of the inverts 
of circular sewers requires an invert 
form that must be held down against the 
upward pressure of the concrete. There 
is required an elaborate additional jack- 
ing system that interferes seriously with 
the freedom of operation in the trench. 
These factors do not exist with the flat 
inverts of the horseshoe type. Because 
of these disadvantages of the circular 
section as compared with a horseshoe 
type, the latter was adapted for the Mill 
Creek-Bellview outlet under similar wet 
condition, thus reducing the cost and 
making a simpler construction jeb. 

In the open-cut portion of the Mill 
Creek 16-ft. horsehoe sewer, after the 
invert has been placed, the concrete in 


occur 


Fig. 10—Three views of the 16-fr. Mill 
Creek horseshoe open-cut section. View at 
left shows how steel was placed ahead of 
forms, saving about four hours in each 49- 
ft. section. In the center view steel chairs 
and spacers are being placed by the puddler 
after the forms have been jacked into place. 
At right is shown the pouring and finishing 
operation. 


walls and arch is placed in 49-ft. sec- 
tions, using 50-ft. steel forms. Each 
section calls for 9 tons of reinforcing 
steel and 78 cu.yd. of concrete. Steel is 
set in advance in four hours at a cost 
of $3.25 per ton. In another four hours 
the contractor moves the track, releases 
the forms, advances them and sets up 
ready for deposition of concrete. One 
man, the concrete puddler, checks the 
steel clearance in the time between the 
final jacking of the forms and the time 
of starting to concrete. The 49-ft. sec- 
tion is deposited in six hours. By 
advancing the forms within the steel 
cage the contractor gains four hours of 
time per section. It is as easy, he claims, 
to do this as to erect the forms in the 
open, the puddler’s time checking clear- 
ances being negligible. The forms come 
apart in five sections, four men doing 
the work in four hours. 

When this section was built in rock 
tunnel the advance was 16 ft. per day of 
two shifts, with four 90-lb. shots of 
dynamite in each shift. An automatic 
loader was used. In finishing the in- 
terior surface, holes are filled with 
plaster as soon as possible, and after 
the concrete has set all rough spots, 
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particularly at joints, are chipped. 
interior surface of the 
brushed with a grout coat 
down with carborundum. On the Mill 
Creek tunnel, where the forms are 
smooth, there has been little need for 
finishing the entire surface, and only 
the rough spots and the joints have 
been rubbed. 

To meet the topographic and geo- 
logical conditions, all tunnel construc- 
tion is in the “white rock” or chalk, 
far below the hydraulic grades. Due 
to the unusually satisfactory tunnel- 
ing in the soft rock some of the 
tunnels have been driven so close to 
specifications that the concrete will not 
exceed the minimum section by more 
than 10 per cent as compared to the not 
unusual figures of 40 to 60 per cent in 
the harder ledged [ 
Middle West. 


The 
then 
rubbed 


tunnel is 
and 


limestone of the 


Concrete lining in these’ tunnels 
placed by air shows an unusually smooth 
finish that will give a coefficient oi 
roughness of » = 0.012, or 0.011 in 
Kutters formula. This means that the 
finished sewers will be good for a record 
rain of greater frequency than is ex- 
pected—that is, while the sewers were 
designed on a basis of a rainfall curve 
having a five-year frequency, they will 
now be good for a seven- or eight-year 
frequency. 

Personnel—The Dallas storm sewer 
work is being supervised by W. W. 
Horner as consulting engineer while on 
special leave from his position as chief 
engineer of paving and sewers of the St. 
Louis board of public service. Leland 
Chivvis is resident engineer for Mr. 
Horner, working with C. J. Baer, storm 
sewer engineer of the Dallas public 
works department, of which O. H. 
Koch is director and F. N. Baldwin 
executive engineer. Tim Conroy is 
engineer of construction for the city on 
the work. 

In the study of probable stages of the 
Trinity River a special investigation 
and report was made by S. W. Freese, 
of Hawley, Freese & Nichols, consulting 
engineers, Fort Worth. The work in 
or affecting the levee district was ap- 
proved by Myers, Noyes & Forrest, 
engineers for the levee district. All 
work is being carried out under the gen- 
eral supervision of John N. Edy, city 
manager. 
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X-Raying Welded Steel Plates 
up to 4-In. Thickness 
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New X-ray equipment capable of continuous opera- 
tion at 300,000 volts makes examination of thick 
welded steel plates practicable—Similar apparatus nec- 
essary for examining penstock pipes at Hoover Dam 


By R. E. Hiller 


Babcock & Wilcox Co., Barberton, Ohio 


abstracted from 
is of particu- 
of the 


THE FOLLOWING. article, 
the General Electric Review, 
lar interest and timeliness in view 
fact that the company with which the 
author is associated has the contract for 
fabricating and erecting the penstock pipes 
at Hoover Dam. On this work several 
thousand feet of steel-plate pipe, from 13 
to 30 ft. in diameter and with shell thick- 
nesses from 13 to 2% in., are to be fabri- 
cated by arc-welding, and the specifica- 
tiene require that the entire length of each 
welded joint be subjected to X-ray exami- 
nation. The X-ray work described in the 
following article (examining welds of 4§- 
in. plates for mercury boiler drums) has 
been done with a new high-voltage tube 
and apparatus that may find application at 
Hoover Dam. Similar apparatus also 
proved its efficiency in checking the weld- 
ing of even thicker plates used for the 
water wheels of the Dnieprostroy power 
plant, which were built by the General 
Electric Co. —EDITOR. 


HE APPLICATION of fusion 
welding to continually increasing 


thicknesses of steel has made it 
necessary to find means of examining 
these welds for quality, and the X-ray 
method has been found very useful. 
However, until very recently industrial 
X-ray tubes were not available for 
operation at voltages higher than 200,- 
000, which prevented direct examina- 
tion of steel sections thicker than 2} in. 
Greater thicknesses than this necessi- 
tated operating a 200,000-volt tube 
above its rated capacity, with a resultant 
decrease in the life of the tube. 

The recent development by the Gen- 
eral Electric X-Ray Corp. of a fine- 
focus X-ray tube and high-voltage out- 
fit capable of continuous operation at 
300,000 volts has materially increased 
the thickness of steel that can satisfac- 
torily be penetrated. One of these tubes 
with the necessary power equipment has 
been installed at the Barberton, Ohio, 
works of the Babcock & Wilcox Co., 
and has been used for production 
examination of more than 350 ft. of 
welded seams in mercury boiler drums 
constructed of plate 44 in. thick. 

The new X-ray tube (Fig. 3) is 4 ft. 
long with a bulb 8 in. in diameter, and 
is constructed of pyrex glass 4 in. thick 
TABLE USING 300,000 VOLTS 


10 MILLIAMPERES AT 30-IN. 
FOCAL DISTANCE 


EXPOSURE 
AND 


Thickness of 


Steel, Inches Time 


10 sec. 
20 sec. 
40 sec. 
2 min 
4 min. 
9 min. 
15 min. 
30 min 
50 min. 


ee ewwwownn 
urern ema 


mon 


as compared to vs in. for the old-type 
200,000-volt tube. The diameter of the 
bulb is the same as that of the usual 
200,000-volt tube, but the cathode and 
anode arms of the new tube are longer. 
The target is a tungsten disk held in a 
copper block. The entire block is 


water-cooled. The cooling unit is a 
closed system with a motor-driven pump 
that maintains a line pressure of 50 
Ib. per sq.in. and a radiator in which a 
thermostat is so connected as to operate 
a circuit breaker in case the cooling 
water becomes too warm. The tube is 
rated for operation at 300,000 volts and 
10 milliamperes. 

The power unit of the installed ap- 
paratus consists of a Kenotron tube ar- 


Equipment room ~_ 


rangement connected in a 
“doubling circuit.” Power supply i 
all equipment is 220-volt, 60-cyc! 
single-phase current. When operati: 
at full load, between 25 and 30 amp. 
the power line is used. 

This increase to 300,000 volts for « 
tinuous operation of X-ray tubes mal 
it possible to carry out very rapidly t 
X-ray examination of thick steel s: 
tions. The exposure times required {. 
various thicknesses of plate are sho 
in the accompanying table. 

The general arrangement of 
paratus, as installed at the Babcock 
Wilcox Co., is shown in Figs. 1 and 
The equipment room is 10x16x10 
the control booth 4x44 ft., and the tu! 
box 9 ft. by 44 by 48 in. For protectio 
from X-radiation the tube box is lin 
with y-in. lead, and the control box 


volta, 


Fig. 1—Welded pipe or boiler drum is 
slowly moved past the X-ray tube, which 
is installed in a lead-lingd box. 


additionally protected by 4-in. lead. The 
only opening for X-ray is an aluminum 
window 5x5xvs in. thick, in front 01 
which is placed the welded vessel to be 
examined. The particular vessel shown 
in Fig. 1 is a mercury boiler drum with 
a 44-in. wall thickness, 26 ft. long and 
30 in. inside diameter. 





Migh vo/tage 
generating 
ae * egquiprnent 


Fig. 2—Arrangement of control, cooling and 
generating equipment for a large industrial 
X-ray layout. 


a 
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Fig. 3—New 300,000-volt tube whose X-rays 
can penetrate 4 in. of steel plate. 


For the actual X-ray examination of 
welds in the mercury boiler drum these 
welded seams were marked off in 10-in. 
sections, and each section indicated by 
lead numbers was placed along the weld 
on the outside surface. The inside sur- 
face of the weld was marked off in 


corresponding 10-in. lengths in order 
that the film might be properly placed 
for each exposure. As each exposure 
of a 10-in. section was completed, the 
drum was moved along the tracks so as 
to place the next section in front of the 
window of the tube box. Approxi- 
mately 2 ft. of weld was examined per 
hour. 


Open-Truss Bar Joists 
Simplify Wall Construction 


By J. I. Bennett 
Construction Engineer, Huron Milling Co., 
Harbor Beach, Mich. 
HE TASK of refacing with con- 
crete a dock wall of the old stone- 
filled wood-crib type presented some 
peculiar formwork difficulties, which ap- 
pear to have been successfully solved 
recently in rebuilding a dock for the 
Huron Milling Co. at Harbor Beach, 
Mich. The dock or pier had crib walls 
on three sides and was 230x170 in plan. 

A gravity-type wall, on account of 
the excessive concrete and hand-exca- 
vating involved, was deemed imprac- 
ticable to use, as was also the reinforced 
|. type. The uncertain condition of the 
timber cribbing and its doubtful capac- 
ity to withstand the added weight of 
materials in a facing wall of great bulk 
were other factors leading up to the 
selection of the anchored or buttressed 
tvpe shown in the accompanying 
drawing. 

In order to bond the back of the wall 
with the closely packed stone filling, 
it was decided to dispense with the in- 
side form and pour the concrete directly 
up to the stone. In doing this the prob- 
lem presented itself of holding the single 


459" 
“s , U-bolt 


---~Typical bay length 20°0F 
Plan 


outside form in position and of pre- 
venting its yielding laterally to the pres- 
sure of the wet concrete. 

To overcome this difficulty and to 
make the construction procedure more 
elastic, it was decided to build in 
advance reinforced-concrete deadmen 
about 20 ft. c. to c. The purpose of 
the deadmen was to furnish strong con- 
necting points for the wall forms and 
at the same time provide the buttress 
and anchor features deemed necessary 
for a wall of this type. 

The front end of these deadmen was 
provided with anchor bolts and channel 
washers, to whiclf were bolted a hori- 
zontal series of heavy unpainted open- 
truss bar joists. To the outer chords 
of these joists were wired the vertical 
ribs of the outside wood form. The 
pull of the form wires against the stiff 
bar joists was transmitted directly to 
the deadmen, resulting in a_ firmly 
braced formwork system. 

The dual function of the joists, pro- 
viding first the backbone of the form- 
work and lastly the tensile reinforce- 
ment of the wall, resulted in marked 
economy throughout the progress of the 


Use of bar joists for reinforcing the concrete 
in replacing the top of a timber retaining 
wall materially simplified the formwork. 


Section A-A 


Geodetic Leveling Marks 
in Oregon 


A special publication, “Leveling 
Oregon,” has been published by 
Coast and Geodetic Survey of the Cor 
merce Department. It contains infor 
mation of value to surveyors and en 
leers interested in irrigation, drainage 
transportation, utility projects and allied 
development in that state. 

This book (247 pp. and four illustra 
tions) furnishes the descriptions and 
elevations of more than 2,800 bench- 
marks in Oregon, the results of geodetic 
leveling executed by the federal govern- 
ment and other organizations. Manv of 
the valuable data were secured through 
the cooperation of the 
graphic board and the 
highway department. 

The standard benchmark disks now 
used by the Coast and Geodetic Survey 
are set in existing structures, in con- 
crete posts cast in place for this special 
purpose and in available outcrops of 
rock. The book also covers benchmark 
disks used by the U. S. Geological Sur 
vey, Corps of Engineers of the United 
States Army, U. S. “Bureau of Public 
Roads, U. S. Forest Service, U. S. Bu- 
reau of Reclamation, U. S. General 
Land Office, the Oregon state highway 
department, Oregorf® state engineer, the 
Clackamas County highway  depart- 
ment, city of Portland, Pacific Power & 
Light Co., and the Portland 
Power Co. 

Captain Patton, director of the sur- 
vey, stated that a benchmark is useful 
only as long as it is recoverable. When 
changes occur in surrounding natural 
and cultural features with relation to 
which the mark is described, as they 
often can and do, engineers and others 
who visit marks will render a_ public 
service by reporting the condition of 
the marks and any needed descriptive 
changes. 

Mimeograph supplements, covering 
revised descriptions of benchmarks will 
be issued at intervals to persons and or- 
ganizations using copies of this special 
publication and may be obtained from 
the director of the U. S. Coast and 
Geodetic Survey, Washington, D. C. 


Oregon geo- 


Oregon state 


Electric 


work. A very noticeable feature of the 
open-truss joists as reinforcement was 
the ease with which they could be 
handled and placed. 

Deformed rib bars were used to pro- 
vide additional anchorage, vertical re- 
inforcement, and also to furnish con- 
tinuous action along the outer faces of 
the joist chords. 

While the weight of the concrete wall 
facing is obviously intended to be sup- 
ported by the timber cribbing, the canti- 
lever effect of the embedded buttress 
with its double reinforcement cannot be 
overlooked and should prove to be a 
valuable feature in case the timber work 
ever required repair or replacement. 
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Hospital Addition Introduces 
Welding in San Francisco 


Field welding permitted by building department on University 
of California structure for all lateral and earthquake stresses, 
with direct vertical loads taken by shop-riveted connections— 
Field-erection bolts required to be machined for a driving fit 


By Edward M. Knapik 


Structural Engineer, Associated With 
Walter L. Huber, San Francisco, Calif. 


YELDED connections were used 
W for the first time on a steel- 
frame building in San Francisco 

in the erection of the eight-story 
Medical School Building, University of 
California, which adjoins the University 
Hospital. Although not legally subject 
to city ordinance, the permission of the 
San Francisco building department was 
secured for the use of welded connec- 
tions for all but direct loads; the present 
building ordinance has no provision for 
this type of construction. Connections 
for all lateral loads, including seismic 

Fig. 1—First welded building frame in San 


Francisco goes up adjacent to hospital 
where quiet construction was desirable. 


forces, were arc welded, and direct 
loads were carried on shop-riveted con- 
nections. The building has a 293-ft. 
frontage with a depth varying from 44 
to 99 ft. and contains 800 tons of 
structural steel. 


Standard connection 
angles, 


1 BMH" 


angles <” 


74" field weld 


The new building of the Universi: 
Medical College, which is located 
San Francisco, adjoins the occupi: 
University Hospital, making the redu 
tion of construction noises an importa 
feature in design and erection. 
addition to the use of field welding 
the frame, pre-mixed concrete \ 
specified, and the contractor was 1 
quired to establish his field equipm: 
as far as possible from the hospit 
Loaded trucks were required to 
proach the site from a downhill dir: 
tion as a further precaution in elimi: 
tion of unnecessary noise. 

The building ordinance of the city « 
San Francisco does not cover wel( 
construction, and to date, except i 


Fig. 2—Details of typical connections, show- 
ing use of shop rivets, machined field bolts 
and field welding. 


Shop rivets 


(Field weld full 

’ width of flange 
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flange beams 


“Field weld len 
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‘@” field weld 
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of angles 


Beam to Beam 
Connection 


Beam to Column 


Connection 


am 


-- 8" Field weld 
(/4"H columns only) 
Flange 
Column Splice 


light mill buildings, the rulings of the 
building department have not pei 
mitted dead and live floor and rovi 
loads to be supported by welded co: 
nections. Although the building opera 
tions of the state university are not 
subjected to inspection by the city <i 
partment, nevertheless care is exercise: 
in conforming to city ordinances. 

Approval was obtained for a design 
that provided for transmitting all direct 
loads through shop-riveted seat con- 
nections, using field welding to secure 
members to these connections and to 
obtain necessary lateral bracing. The 
design provides for the resistance of a 
seismic force as well as a permanent 
lateral earth pressure resulting from 
the topography of the site. The ground 
surface slopes up from the street, mak- 
ing the inside line of the building about 
25 ft. above the level of the first frame: 
floor. These lateral forces are resiste« 
by the component members of the fran. 
through their connections, and no spe- 
cial portal bracing was provided. 

The design differs from an all-welded 
frame in the use of shop-riveted seat 
connections. The beams are welded to 
the columns and are attached to the 
seat angles by both machined bolts and 
welding. The top angles of the typical 
connections are secured to the columns 
both by welding and by special ma- 
chined bolts capable of developing ten- 
sile stresses and, in turn, are similarly 
fastened to the upper flange of the 
beam. 


The original design contemplated the 
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Fig. 3—Typical column splice and beam-to- 
column connections. Field-erection bolts are 
machined for a driving fit. 


connection of beam webs to columns by 
welding plates on either side of the 
webs and onto the column shaft. At the 
suggestion of the contractor for fabri- 
cation and erection, these plates were 
omitted, the beams were milled to give 
a clearance not exceeding 4 in., and 
the webs were welded directly to the 
columns. This procedure eliminated 
two lines of welding and speeded field 
erection. Where clearances exceeded 
the 4-in. allowance, the plates, as 
originally proposed, were required. 

All column splices were designed to 
meet the conditions for field welding. 
In addition to splice plates, filler plates 
were generally shop-riveted to the upper 
sections of columns, particularly where 
changes in sections occur. The splice 
plates were welded and bolted directly 
to the lower column section, the weld 
being designed to develop the full ten- 
sile strength of the plate. Welded web 
splice plates were added on both sides 
of the column. Where bearing plates 
were necessary between column sec- 
tions, they were welded directly to the 
columns (Fig. 3). 

All columns were connected by steel 
girders spanning 16 to 18 ft., and panels 
between columns were subdivided by 
reinforced-concrete beams giving con- 
crete floor slabs of moderate span. 
Where intermediate steel beams were 
necessary, as around stair wells and 
elevator shafts, they were secured by 
means of two standard connection 
angles shop-riveted to the beams, with 
their outstanding legs field-welded to 
the supporting beam. This introduced 
a desired flexibility ‘n the connection 
and eliminated a condition of continuity 
that would have resulted if the webs of 
the beams had been welded directly to 
the girders. Bolts were used to hold 
the beams in place for welding. 


At the first, second and third floors 
angle kneebraces were provided be- 
tween all spandrel beams and_ wall 
columns. Braces were secured by field 
welding directly to the beams and 
columns. The connection of spandrel 
beams to the channel side of columns 
using shop-riveted angles is shown in 
Fig. 4; beams parallel to the column 
flanges were welded directly. 

All welds were 3-in. fillet welds, and 
150,000 lin.in. was required, including 


Fig. 4—Welded kneebracing between span- 


drei beams and wall columns. On the 

channel side of the column shop-riveted 

angles were required (top), and on the 

flange side the bracing was welded directly 
(bottom). 


5,000 in. of shop welds. Welders were 
required to pass qualification tests; 
their experience ranged from six to 
seventeen years, and all of them had 
had previous field work on the U. S 
Navy airship dock at Sunnyvale. All 
connections were designed to eliminate 
overhead welding, and _ butt-tension 
welds were omitted so far as possible. 

The working stress assumed for the 
g-in. fillet welds was 3,000 Ib. per lin.in. 
Connection and seat angles were burned 
to size, and surfaces to be welded were 
ground to burned material. 
Plates were straightened, and the edges 
to be welded were planed to an even 
surface. Any warped surfaces were 
straightened or ground to give even 
bearing, and all rust was removed in 
the shop. These preparations not only 
facilitated field erection but insured 
welds of maximum efficiency 

All permanent field bolts were 3 in., 
machined to afford practically a driving 
fit, and the nuts were pulled up with a 
3-ft. wrench before any welding was 
done. Bolt holes were sub-punched 
3 in. in the shop and reamed to % in. in 
the field. After a joint was welded all 
bolts were tested by the field inspector 
to detect looseness. The use of machined 
bolts resulted in an increased factor of 
safety and assured a stiffer connection 
than would have obtained with welding 
and ordinary erection bolts. Shop rivets 
were { in., and the low working stress 
of 10,000 Ib. per sq.in., which was used 
for both bolts and rivets, further insured 
a uniform distribution of stress in the 
joint. 

A section of exterior wall 56 ft. long 
and four stories high, together with 
four floors and roof, overhangs the first 
line of interior columns 8 ft. 7 in. where 
the building frames on the line of and 
above a portion of the existing hospital. 
This portion of the building is supported 
on two shop-riveted plate and angle 
cantilever girders at the second floor 
and frames entirely free of the existing 
building. Field connections on this sec- 
tion were welded and bolted in the 
typical manner. 

Rolled steel slabs for the columns 
were set Oct. 25, and the frame was 
erected and completely welded by Dec. 
14, 1932. The average output was 
600 in. per day per welder. Ten weld- 
ers and a foreman were employed on 
the work. 


remove 


Engineers and contractors 


The building was designed by William 
C. Hays, architect. Walter L. Huber 
was structural engineer, with the writer 
in direct charge of design and inspec- 
tion of shop fabrication. Lindgren and 
Swinerton Co., San Francisco, was gen- 
eral contractor; the Judson-Pacific Co. 
held the subcontract for fabrication and 
erection of steelwork and contracted the 
field welding to Brown Bros. Welding 
Co. Inspection of the erection, field 
welding and bolting was handled by the 
Robert W. Hunt Co. 
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Shell of Concrete Standpipe 
Pre-Stressed by Steel Hoops 


Walls under compression when 1.5-m.g. Minneapolis 
tank is empty—In construction steel bands were 
stressed by drawing up on turnbuckles—Architec- 
tural treatment involves use of molded concrete figures 


By J. A. Jensen 


Engineer of Waterworks, Minneapolis, Minn 


WATER TOWER of reinforced 
A concrete with a capacity of 1.5 

million gallons, recently con- 
structed in Minneapolis, Minn., was 
designed on the Hewett system, which 
involves pre-stressing the concrete by 
means of circumferential steel. The 
tank is situated on a hill in Washburn 
Park, a fine residential district located 
in a remote portion of the distribution 
area. Before the tank was constructed 
a serious problem was presented in the 
maintenance of pressure during hours 
of maximum demand, especially in the 
summer months. A _ standpipe in the 

Fig. 1—Figures of molded concrete are 


used for ornamentation on _ reinforced- 
concrete water tower in Minneapolis. 


Fee 
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district, of limited capacity and insuffi- 
cient height, had become inoperative 
since the completion of the Fridley 
plant, which supplies water to this area 
by direct pumping, and for the past 
six years Washburn Park has been 
served by direct repumping with vary- 
ing effectiveness. The water was taken 
from a near-by supply main that was 
already overworked, producing an ag- 
gravated situation that could only be 
relieved by suitable storage. 

The district embraces a population 
of 5,000, and the water demand reaches 
a peak of about 900,000 gal. daily at 
the present time. It ‘was decided to 
construct a reservoir with a capacity 
of 1.5 m.g. to allow for future popula- 
tion on the now vacant property and 
also for some possible enlargement of 
the service district. 


By allowing the tower to fill at nig! 
through check valves from the surroun 
ing district, practically all repumpi: 
is eliminated. This feature also mak: 
it possible to avoid robbing the adjac: 
mains during peak hours. The savi: 
of $4,000 in the annual pumping } 
makes the new tower almost self-susta 
ing in the matter of capital investme: 
aside from the prime object of givi 
the residents the kind of service 
which they are entitled. 

Owing to the character of the re 
dences in Washburn Park, it was d 
manded that the tower be suitably orn 
mented so that its appearance might | 
an asset to the vicinity, and archite 
tural features were developed to off- 
the usual plainness of the concre: 


6x6 platform --., 
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Fig. 2—Access to water tower is provided 
by a tunnel which terminates at the bottom 
of a 36-in. steel pipe running up to above 
the water surface. An interior balcony is 
provided at the top of the wall. 


cylinder. This was done by widening 
the base section, by introducing broad 
pilasters and by covering the structur: 
with a dome. To break the monoton 
of the broad faces of the pilasters, fig 
ures were molded of concrete and set at 
an intermediate height. To give th 
appearance of a crown at the spring line 
of the dome, figures of spread eagles 
were molded and set at the top of the 
pilasters. Back of these there are 
tapered ribs running to the top of the 
dome and terminating at a louvered 
cupola surmounted by a beacon light for 
aviators. The figures are molded with 
sharp lines, which together with th: 
panel effect set the structure off with 
bold shadows and give it a striking ap- 
pearance. 

The structure has an internal diamete: 
of 581 ft., and the height from the floor 
to the base of the beacon light is 118} 
ft. The depth of water to the overflow 
level is 75 ft. The wall rests on a cir- 
cular foundation ring, 8 ft. 4 in. wide 
and 24 in. thick. The floor is 24 in. 
thick at the walls but reduces to 12 in. 
just inside the foundation ring. 

The design of the standpipe is in ac- 
cordance with the Hewett system. Th: 











vertical wall is built in three layers. The 
innermost layer was poured first. It is 
18 in. thick and contains two rows of 
vertical rods 104 in. apart circumferen- 
tially. At the bottom these rods are 
hooked, and at the top of the wall they 
are threaded. At intermediate points 
splices are made by turnbuckles incased 
in a pipe sleeve. Before being set in 
place the rods were dipped in asphalt. 
After the wall was completed, bearing 
plates were placed at the top to receive 
the thrusts from nuts placed on the ends 
of the vertical rods. By means of these 
nuts all vertical rods were stressed to 
18,000 Ib. per sq.in. The asphalt coat- 
ing permitted the tension to be carried 
down to the bottom hooks. 
Circumferential bands of round rods 
were then placed around the outside of 
this cylindrical shell, increasing in spac- 
ing from the bottom up. Splices were 
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Fig. 3—Vertical walls consist of three 
superimposed cylindrical shells, the inner- 
most shell (18 in. thick) being the main 
structural element of the wall. It is rein- 
forced with vertical sveel rods and is sur- 
rounded by circumferential steel hoops, all 
tightened by turnbuckles to pre-stress the 
concrete. The intermediate shell extends 
for only part of the height and is also 
pre-stressed by steel hoops. The outermost 
shell is used for architectural treatment 
and is not shown in this drawing. 
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made by means of turnbuckles, five to 
each hoop. The turnbuckles were taken 
up by special wrenches so that by prede- 
termined pressure each hoop was drawn 
up to give the steel an initial tension of 
16,000 Ib. per sq.in. 

The second layer or shell of the wall 
has a thickness of 6 in. and rises only 
to a height of 34 ft. above the founda- 
tion. This shell is also provided with 
hoops of round rods to provide sufficient 
steel to resist the greater water pres- 
sure at the lower portion of the tank. 
The hoops are likewise drawn up to the 
same initial tension as the inner set. 
By this means the concrete is subjected 
to initial compression, designed to op- 
pose the full head of water. Theoreti- 
cally the concrete remains under no 
stress when full water load is applied, 
or is possibly under some compression, 
and is therefore unable to stretch or 
crack under ordinary conditions in the 
transmission of stresses to the reinforc- 
ing steel. 

The third shell of concrete was ap- 
plied to cover the steel rods and to pro- 
vide for the ornamental effects such as 
the widened base, the pilasters and the 
decorative details. 

The dome springs from the top of the 
vertical wall with a radius of 36 ft. 14 in., 
the centers tracing a circle 11 ft. in 
diameter. The dome consequently is 
prolate and. higher than the tank diam- 
eter by about 54 ft. 

The forms for the inner shells were 
made of wooden pickets, raised for the 
successive pours. A considerable amount 
of staging was required both on the 
exterior and interior and for the support 
of the dome forms. The exterior form 
was made up of hard-faced wall board 
in order to secure as smooth a face as 
possible. All surfaces were rubbed down 
with corborundum stone by hand. The 
concrete aggregates consisted of crushed 
trap rock and washed sand. Compres- 
sion tests of 28-day concrete showed 
strengths up to 4,500 Ib. per sq.in. 

The molds for the ornamental figures 
were of reinforced plaster of paris. The 
figures were cast from the same aggre- 
gates as those of the main structure 
except that a somewhat finer run of 
rock was used. The casts were made 
in sections weighing from 1} to 1} tons 
each. Eyebolts were set in the tops 
of each section to facilitate hoisting and 
setting and were burned off afterward. 

Access to the upper portion of the 
tower is afforded through a tunnel from 
the face of the hill into the center of the 
tank. From this point a 36-in. steel 
pipe runs up vertically 76 ft. to a bridge 
that connects with a circular balcony 
on the inside. An open ladder continues 
vertically to the cupola to provide ac- 
cess to the beacon. The tunnel also 
serves to house gage instruments, floats 
and electrical apparatus controlling the 
beacon and auxiliary pumps. The riser 
pipe is provided with a steel ladder and 
also serves as the outlet for emergency 
overflow. A manhole plate at the base 
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of the riser pipe makes it possible to 
enter the tank at the floor line when it 
is empty. 


Personnel 


The tower was constructed by the 
Minneapolis water department under the 
supervision of C. C, Wilbur, assistant 
engineer, It was designed by W. D 
Hewett, structural engineer. The archi 
tectural features were designed hy 
Harry W. Jones, architect, assisted by 
J. K. Daniels, sculptor. 





Ancient American System for 
Collecting Water Supply 


By J. B. Hamilton 
National Park Service 
OSSIBLY the oldest water-collect 
ing system in the United States 
which is still intact is a groove cut in 
the face of a cliff near Pueblo Bonito, 
Chaco Canyon National Monument 
The near-by ruins are 1,000 years old, 
according to dates established 1 
rings. 
The groove is about 2 in. wide, 1 in. 
deep and 8 ft. long. 


Wy tree 


In cross-section 





Indian water-collecting system, 1,000 years 
old, catches runoff from cliff. 


the rock chipped out in constructing it 
would represent a triangle 25 in. by 4 
to 6 in. A remarkable feature is the 
fact that the lip of the channel is not 
nicked along its entire length. Ex- 
tremely careful work was required to 
accomplish this job with stone tools. 
The cliffs behind the ruins are nearly 
everywhere vertical or overhanging, 
but the site for this collecting channel 
is in a position where the rock, although 
steep, would catch considerable runoff. 
A recess, apparently natural, below the 
end of the groove could have been used 
to hold a vessel to catch the discharge. 
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Rio Grande Rectification 
Will Control Floods 


Internationa! Boundary Commission proposes a detention dam 
above El Paso and extensive channel rectification below El 
Paso to control destructive floods in El Paso-Juarez Valley 


POSITIVE step in solving the 
A difficult problem of flood control 

in the stretch of the Rio Grande 
extending from El Paso, Tex., 155 miles 
to Box Canyon below Fort Quitman, 
Tex., has been taken by the signing on 
Feb. 1 by representatives of Mexico and 
the United States of a convention based 
on a report of the International Bound- 
ary Commission created by the two 
nations. The essential features of the 
flood-control plan taken from the com- 
mission report are outlined in the fol- 
lowing article. 

The situation calling for international 
action is made clear by a brief state- 
ment of the river and land development 
conditions in the stretches of river 
affected by the plan. The Rio Grande, 
rising in Colorado, flows almost directly 
south through New Mexico to El Paso, 
Tex., with Juarez, Mexico, across the 
river. At El Paso the river swings east- 
ward and thence marks the boundary 
between Mexico and the United States. 

Above El Paso the river valley lands 
are developed for irrigation, water be- 
ing taken by means of diversion dams at 
several points along the river. In 1916 
the Elephant Butte Dam was built about 
150 miles above El Paso to store flood- 
waters for regulating the dry-weather 
flow for irrigation. Below El Paso the 
river valley, which is wider than it is 
above El Paso, is developed for irriga- 
tion on both the Mexican and the Amer- 
ican sides. It is in this section that the 
great problem of flood control and land 
drainage has arisen. 

Through the El Paso-Juarez Valley 
the river has a serpentine course, as 
shown by Fig. 1. The absence, since the 
completion of Elephant Butte Dam, of 
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large scouring floods has changed the 
characteristics of the river channel 
through the valley. Floods from the 
runoff area lying between Elephant 
Butte and El Paso-Juarez are of annual 
occurrence. These would pass harm- 
lessly through the valley were it not 
for the elevated bed. 

The Mexican Department of Com- 
munications and Public Works and the 
city and country of El Paso have ex- 
pended in the last few years more than 
$750,000 to protect the city of El Paso- 
Juarez and the valley lands from floods. 
These works consist largely of levees 
built along the banks of the meandering 
channel, and they require constant 
strengthening and repair on account of 
the raising of the riverbed. A more 
substantial and effective plan must be 
adopted to secure permanent and effi- 
cient protection. 


General plan 


The plan of Rio Grande flood control 
proposed by the International Boundary 
Commission consists of a detention dam 
at Caballo on the upper river above 
El Paso-Juarez and a rectified channel 
for 155 miles of the river below those 
cities. Briefly, the engineering features 
involve: (1) the reduction of river 
length in the El Paso-Juarez Valley 
from 155 to 88 miles; (2) the provision 
between levees along this 88 miles of a 
floodway 590 ft. wide having a capacity 
of 11,000 sec.-ft.; and (3) increasing 
the slope from 1.82 ft. per mile to 3.20 
ft. per mile. 

An estimate of the quantities involved 
in the works indicated, exclusive of the 
Caballo Dam, which is considered sepa- 
rately, is as follows: levee embankment 


RIVERSIDE HEADING 


8,985,000 cu.yd.; channel excavation, 
4,775,000 cu.yd., and right-of-way 4,075 
acres from each country. The estimated 
cost of the work is given in the accom- 
panying tabulation. 


Basis of estimate 


The assumptions on which the esti- 
mates are based are briefly as follows: 

Caballo Reservoir—The cost of the 
Caballo Dam, including the purchase of 
the lands to be submerged, has been 
estimated by the Bureau of Reclamation 
at about $1,250,000 for the 100,000- 
acre-ft. capacity. 

Segregated Tracts—In order that 
neither nation shall sacrifice national 
area, it is required that the total land 
to be segregated or cut off from one 
country shall equal that to be segregated 
or cut off from the other. On the 
accompanying Fig, 1 these tracts aggre- 
gate 59 cut from Mexico and 65 from 
the United States. Their areas vary 
from 0.25 acres to 377 acres. The ap- 
proximate total area to be cut from 
each country is 3,460 acres. 

San Elizario Island—Two alternate 
routes for the location of the rectified 
channel along the San Elizario Island 
are shown by, Fig. 1. One route fol- 
lows in a general way the present river, 
while the other follows in a general way 
the present boundary. The two routes 
are almost identical in length, and have 
practically the same gradient and grade 
elevation. 

The boundary route is estimated to 
cost about $75,000 more than the river 
route, due largely to the higher value 
of the lands required for the right-of- 
way and the segregated areas, and to 
the disestablishment of some of the irri- 
gation and drainage works now con- 
structed in the United States with the 
river in its present location. The equal- 
izing of all the segregated tracts and 
the estimate submitted herewith both 
are based on following the boundary 
route along the San Elizario Island. 

The requirements of the project indi- 
cate two important limiting velocities— 


Fig. 1—Proposed rectification of the channel 
of the Rio Grande for 155 miles through the 
El Paso-Juarez Valley. Shaded areas show 
interchanges of land between Mexico and 
the United States. Present 155-mile chan- 
nel is shortened by rectification to 88 miles. 
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namely, that the maximum velocity in 
the flood channel at full flow must not 
entail expensive bank protection, and 
that the minimum velocity in the normal 
flow channel must be high enough to 
carry the annual increment of sand and 
silt to prevent channel upbuilding. 

The increase in average gradient, 
from 1.82 ft. per mile to 3.2 ft. per mile, 
will produce velocities of 5 to 6 ft. per 
second at full flow. These velocities 
can be safely carried in the channel 
designed where the alignment is reason- 
ably straight and the cross-section rela- 
tively wide. The data on normal flow 
indicate that the low-water channel 
will have a velocity of around 3 ft. per 
second. 

The value of n in Kutter’s formula 
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Normal flow channel----7 






vary from nothing, where bench lands 
are encountered, to 15 ft., where the 
old river channel is crossed. The levee 
section proposed has a 16.4-ft. crown, 
with side slopes of two to one. This 
will permit the use of the top as a road 
for inspection and repair. 

The normal flow channel is designed 
with a bottom width of 66 ft., as this 
channel width seems to fit the present 
channel width of the river best. Side 
slopes are 1:1 except throughout the 
lower section, where 2:1 slope is pro- 
posed on the side adjacent to the left 
levee. 

Gradients vary from 2.38 ft. per mile 
to 4.26 ft. per mile, and the levee heights 
have been changed to conform, always 


adding 2 ft. as freeboard. The esti- 
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Typical Section Below Thornillo-Through Cutoffs 


Fig. 2—Typical cross-sections of floodway 
proposed for Rio Grande channel improve- 
ment through El Paso-Juarez Valley. 


adopted for use on this project is » = 
.025 for the normal flow channel and 
n = .030 for the flood channel. These 
values follow closely those determined 
on the Miami Conservancy District at 
Dayton, Ohio, taking such tests as are 
believed nearly to duplicate the condi- 
tions to be encountered on this project. 

The cross-sections adopted as best 
suited to the requirements of the proj- 
ect are shown by Fig. 2. The proposed 
cross-section has levees spaced 590 ft. 
apart, with levee heights of about 7.2 ft. 
In actual construction levee heights will 


mated capacity below the 2-ft. free- 
board varies from 10,700 to 11,500 
sec.-ft. 

The total right-of-way required is 
8,160 acres, equally divided between the 
two countries. In addition to the land 
actually occupied by the works, a strip 
49 ft. wide outside the land toe of each 
levee has been included for use in levee 
maintenance or possible future levee 
widening. 

All earthwork of both channel exca- 
vation and levee embankment is planned 
to be accomplished by machine methods, 
and the unit cost used in the estimates 
is 18c. per cubic meter, which is about 
that developed on similar work in that 
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RIVER RECTIFICATION—EL 
TO QUITMAN CANYON 
11,000 SEC.-FT 
Right-of-Way 
Mexico: 4,080 
at $20 
United States: 4,080 
acres at $81..... 


PASO-JUAREZ 
ESTIMATE OF 
CHANNEL 


acres 


Segregated Tracts 
Mexico: 3,460 acres 
an bid hs 
United States: 3, 
acres at $60 


56,000 


210,000 
— — 266,000 
Earthwork 
4,775,000 
$0.138 
8,985, a 
$0.13 


Clearing 
6,000 acres at $25.3¢ 


Miscellaneous 
Work above Cordova 
ER a's ae wee 
United States ... 
Changes in irriga- 

tion works: 
Mexico 


cu.yd. at 
cuw.yd. “at 


657,000 


1,236,600 


1,893 


600 


150,000 


$25,000 
100,000 


75,000 
150,000 
675,000 

300, 000 


ee 1,325,000 


United States... 
Grade controls (6) 
Bridges (6) 


Sub-total 
Twenty per 
overhead 


cent é ngine e ring, 
po contingencies. 


"$4,047,100 


809,400 


Total : : ‘ $4.856,500 
Caballo Dam—100,000-acre-ft. 
reservoir vive eeu 1,250,000 


Grand total 


Note—The smaller unit price 
regated tracts as 


$6,106,500 


of the 
compared with the 


seg- 
rights- 


of-way is predicated on the resale value of 
those segregated 
locality. The machines best suited to 


the work are draglines equipped with 
100-ft. booms, with buckets from 2 to 3 
tu.yd. in capacity, although on a great 
part of the levee work smaller equip- 
ment can be used economically. 

Because the effects of the introduc- 
tion of steeper gradients in the river 
channel are problematical and consid- 
erable scour may develop, and because 
the irrigation supply must be diverted 
at certain places, there has been set up 
in the estimate an amount of $675,000 
for grade-control structures. An allow- 
ance of 20 per cent has been added to 
cover the cost of engineering, contin- 
gencies and ovrehead. 

The report is presented by L. M. 


Lawson, commissioner; C. M. Ains- 
worth, consulting engineer; Clark W. 
Creps, secretary, all for the United 


States; and by Armando Santacruz, Jr., 
commissioner; Joaquin A. Bustamante, 
chief engineer; and Jose Hernandez 
Ojeda, secretary, all for Mexico, 


END OF PROJECT 
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Scale of Miles 


Book Reviews and Notes 


A Monthly Commentary on Current 
Additions to the Civil Engineer's Library 


+ 


Two Books on Mechanics 


STRUCTUAL MECHANICS—B 
W. Hayward, Addison F. olmes and 
Ralph G. Adams. Cloth; 6x9 in.; pp. 
182; line drawings. Published by 
McGraw-Hill Book Co., Inc. New York 
and London. $2.25. 


ANALYTICAL MECHANICS FOR ENGI- 
NEERS—By Fred B. Seely and Newton 
E. Ensign. Second edition. Cloth; 6x9 
in.; pp. 414; line drawings. Published 
by John Wiley & Sons, New York, and 
Chapman & Hall, London. $3.75. 


Harrison 


The first of these two books has been 
prepared for the use of students of a free 
evening school established by Lowell In- 
stitute under the auspices of Massachu- 
setts Institute of Technology. It is a 
complete revision of a book published 
several years ago by the late Prof. 
Harrison W. Hayward. 

The book by professors Seely and 
Ensign is an entire resetting of a first 
edition published in 1920. Revisions are 
the result of suggestions of students and 
teachers and affect chiefly the arrange- 
ment of the book, changes made in the 
interests of simplification. A new fea- 
ture is the addition of review questions 
and problems at the end of each chapter. 

+ * * 


Managing Municipalities 


CITY MANAGER YEARBOOK § 1933— 
Edited by Clarence E. Ridley and Orin F. 


Nolting. Cloth; 6x9 in.; pp. 356. Pub- 
lished by The International City Man- 
agers’ Association, 923 East 60th St., 


Chicago. $2. 

The report of the proceedings of the 
1932 Conference of International City 
Managers’ Association comprises the 
greater portion of the 1933 yearbook of 
the association. At that conference, 
held last fall, one of the most impor- 
tant sessions was on the technology of 
retrenchment, and the yearbook con- 
tains valuable papers under this heading 
by Simeon E. Leland, Carl H. Chatters, 
O. E. Carr, Lent D. Upson and Calvin 
Skinner. There are other papers pre- 
sented under the headings of manage- 
ment technique, police problems, princi- 
ples of public administration, managerial 
relations and new aspects of municipal 
fire prevention. In addition, there are 
twenty short articles covering the more 
significant events and developments in 
1932 in the various fields of municipal 
administration. An article on the coun- 
cil-manager. development in 1932 points 
out that more than one-fifth of all the 
cities in the United States with 10,000 
or more population now operate under 
the council-manager plan. This percent- 


age applies also to cities of over 100,000 
Of all the cities over 25,000 


inhabitants. 


ee 


that can adopt the manager plan under 
existing state laws, one-third have done 
so. This article also traces the growth 
of the manager plan, cities defeating 
proposals to adopt the plan, court deci- 
sions, legislation and the recent develop- 
ment of the county-manager plan. All 
the cities and counties of the country 
now operating on that plan are listed to- 
gether with the name of the manager. 


*x* * * 


Soil Mechanics in Japan 


REPORTS OF GEOTECHNICAL COM- 
MITTEE, Research Office, Government 
Railways of Japan—Bulletin No. 2, Octo- 
ber, 1932. Paper; 8x12 in.; pp. 410. 
Halftones and line drawings. Published 
by the Research Office, Government Rail- 
ways of Japan, Tokyo, Japan. 

Soil mechanics, both theoretical and 
practical, is the subject of a series of 
reports compiled by the geotechnical 
committee of the Government Railways 
of Japan as Bulletin No. 2, October, 
1932. The text is largely in Japanese, 
but the subject covered is summarized 
briefly in an introductory note in 
English at the head of each report. The 
subjects covered are generally practical 
applications of the theories of soil me- 
chanics to railway problems, foundation, 
culverts and retaining walls in difficult 
ground and studies of land-slides and 
other railway accidents. An improved 
elutriator for the mechanical analysis 
of soils is described. 


onumindl~ 





Miscellaneous Notes on 
Booklets and Reprints 


CotuMN Tests being conducted at 
Lehigh University are the subject of 
the third and fourth progress report. 
Circular No. 81, The Institute of Re- 
search, Lehigh University, Bethlehem, 
Pa. Price 20c. 


SALVAGING METHODs to prevent need- 
less damage from water during fires 
is the subject of Bulletin 112, Engineer- 
ing Experiment Station, Iowa State 


College, Ames, Iowa. Single copies 
free. 
THE SACRAMENTO - SAN JOAQUIN 


DratNacE Basin in California for the 
year 1931 is the subject of an exhaustive 
report issued in mimeographed form 
by the division of water resources of 
that state. The plan is to publish an- 
nual records in this form and later to 
consolidate a five-year record in a 
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printed report. The 
covers conservation 
flow, administration records, measure- 
ments and statistics in a book of 218 
pp. with 13 plates and 95 tables giving 
data on such matters as rainfall, runoff, 
discharge, salinity, evaporation, pump- 
ing costs and water use. 


annual just issued 
measures, stream- 


A SILver JuBILee SouvENIR VoLUME 
has been issued by the Mysore Engi- 
neers Association, Bangalore, India 
The volume describes engineering an 
architectural development in Mysore 
State, including irrigation, power and 
railway work. It is illustrated with nu 
merous halftones and line drawings. 


UnirorM TrarFFic Laws are sum- 
marized in a pamphlet prepared by the 
National Conference on Street anid 
Highway Safety (1615 H Street, N. W., 
Washington, D.C.) for the presenta- 
tion in convenient form of the salient 
features of the uniform vehicle code 
prepared by the conference. Sum- 
maries of various motor-vehicle acts, 
traffic ordinances, etc., are included. 


Tue Straticrapuy of the Central 
Basin of Tennessee is the subject of 
Bulletin 38, division of geology, De- 
partment of Education, State of Ten- 
nessee, Nashville. Civil engineers will 
be chiefly interested in the data con- 
cerning road metal contained therein. 
A related paper is a preliminary report 
on the Foraminifera of Tennessee de- 
signed to aid those drilling for oil and 
for water. 


CLAY AS AN ADMIXTURE IN CONCRET! 
is discussed in Bulletin 15, Engineering 
Experiment Station, Cornell University, 
Ithaca, N. Y. The paper is by H. H. 
Scofield, professor of materials, and 
A. N. Vanderlip, research scholar and 
assistant in testing materials in the 
school of civil engineering. The tests 
were made according to specifications by 
Hugh L. Cooper & Co., and relate to 
strength, elasticity and permeability. 


A Series oF Tests on WALLS of con- 
crete blocks and composite-concrete 
blocks and bricks, using concrete made 
with several types of aggregate, are re- 
ported in Bulletin No. 251, Engineering 
Experiment Station, University of IlIli- 
nois, Urbana, Ill. (25c.) The study 
was made by the experiment station in 
cooperation with the Concrete Masonry 
Association, Portland Cement Associa- 
tion and the Western Brick Co. 


ANALYsIs oF CONTINUOUS FRAMES 
by the method of restraining stiffnesses 
is the subject of a booklet published by 
W. H. Ellison and Earle Russell, con- 
sulting structural engineers, 712 Pacific 
Building, San Francisco. In it the 
author presents a method for the analysis 
of continuous frames or beams in which 
results are given directly without the 
use of simultaneous equations or a 
series of approximations. The book 
treats members of both uniform and 








— we 


variable moment of inertia; complete 
solutions are given for several typical 
problems. -A set of 34 tables is in- 
cluded which give the constants for 
many different shaped members. The 
tables may be used: directly in the 
Hardy Cross method of fixed-end 
moment distribution. 50 pages, $2. 


BALANCING THE BUDGET; a statement 
by a University of Chicago round table 
on the federal fiscal policy during de- 
pression. Public Policy Pamphlets No. 
1; The University of Chicago Press, 


Chicago, Ill. 25c. Four similar pam- — 


phlets, “The Economics of Technoc- 
racy,” “Unemployment Insurance,” 
“War Debts,” “Deflation and Capital 
Levy,” are in preparation for distribu- 
tion on or before March 16. Price for 
the set of five, $1. 


Fraw or Water through circular, 
parabolic and triangular vertical notch 
weirs is the subject of pamphlet No. 40, 
Research Series, Engineering Experi- 
ment Station, Purdue University. The 
purpose of the investigations described 
therein was to determine the relation 
between head and rate of discharge for 
a given notch; to develop a general 
equation for computing the rate of dis- 
charge through different notches of 
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given shape; and to compile an abstract 
of literature on the subject under study. 
The study was made by F. W. Greve, 
professor of hydraulic engineering at the 
university. Copies of the bulletin may 
be obtained from the university. 


Price, 50c. 


a afe 


New Books and 
Revised Editions 


[Those desiring copies of the books listed 
below or mentioned elsewhere in this sec- 
tion should order them from the publishers 
or from their local booksellers.) 





DER BISENBETONBAU—By C. Kersten. 
Paper; 5x7 in.; pp. 262; tables and line 
cuts. Published by Wilhelm Ernst & 
Sohn, Berlin. 8 RM. 

MECHANICAL TRANSMISSION OF 
POWER—By the late Prof. G. F. Ghar- 
nock. Paper; 6x9 in.; pp. 148; photo- 
graphs and line drawings. Published by 
Crosby Lockwood, Ltd., London. 8s. 6d. 

STRUCTURAL ENGINEERING—By John 
Edward Kirkham, Second Edition. Cloth; 
6x9 in.; pp. 759; tables and line draw- 
ings. Published by McGraw-Hill Book 
Co., Inc., New York and London. $5. 

INTRODUCTION TO TECHNOCRACY— 
By Howard Scott and others. Board, 
cloth back; 6x8 in. Published by The 
John Day Co., New York. 9$0c. 

WHAT IS TECHNOCRACY?—By Allen 
Raymond. Cloth; 5x8 in.; pp. 180. Pub- 
lished by Whittlesey House, McGraw-Hill 
Book Co., New York and London. $1.50. 





Letters to the Editor 


What Kind of Construction 
Congress? 


Sir—I have read over the reports of 
the meetings of the highway and build- 
ing congress in your issue of Jan. 26, 
and I find them very informative; in 
fact, I have an impression that a read- 
ing of this issue is much more satisfy- 
ing than attendance at the congress 
itself. 

I should say that the congress was 
made up of too many elements to permit 
a community of interests and a coherent 
expression of needs. I do not believe 
that a large number of independent or- 
ganizations can, by the mere selection 
of a common point for their respective 
meetings, accomplish the purpose of 
coordination so essential to concerted 
action by these various construction 
industries. 

A congress could, I believe, accom- 
plish more far-reaching results if it 
were made up of definitely accredited 
delegates from each industry working 
on agenda prepared and approved in ad- 
vance and subdivided into sections for 
the treatment of those questions which 
are not common to the congress as a 
whole. This delegate body, when its 
findings had received the approval of 
the several industries through action on 
the reports of the representatives attend- 
ing, would be a recognized and authori- 
tative medium for translating and em- 
phasizing the needs of industry. 





In short, why not have a united states 
of industry, with legislative and execu- 
tive machinery to function along repre- 
sentative lines ? 
New York City. 


J. E. PENNYBACKER, 
Feb. 6, 1933. 


Managing Director, 
The Asphalt Institute. 


Corewalls in Dams 


Sir—I cannot refrain from discussing 
the article by Louis E. Ayres entitled, 
“Why Use Corewalls?” (ENR, Dec. 
29, 1932, p. 786). The rockfill dam 
illustrated in your paper of Nov. 3, 
1932, p. 529, has for obvious reasons no 
place in American engineering con- 
struction. Mr. Harza justly calls it an 
experiment, and Mr. Ayres is in error 
in leaning on discussions of this de- 
fective dam in order that he may prove 
a theory. 

I felt that the installation of a core- 
wall in the Priest Dam on the Hetch 
Hetchy Project, 150 ft. high, was a 
judicious proceeding inasmuch ‘as the 
dam had to be completed quickly. This 
corewall is subjected to unbalanced 
pressures with the reservoir full and the 
reservoir empty, and provision was 
made for flexibility by dividing the 
corewall into panels 50 ft. long by 16 ft. 
high, which are dovetailed into each 
other. They were further fortified 
against leakage by the installation of 
16-gage sheet copper in the joints be- 
tween the panels. About 27 tons of 
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sheet copper was used in the construc- 
tion of these water stops. 

The upstream half of the structure 
was made by hydraulic fill, the material 
resting on very flat slopes from the de- 
posited rim tuward the corewall. The 
downstream heel of the dam was made 
of rockfill for a height of 50 ft. and the 
remainder of the fill was made by dump 
cars from steam shovels, the fines next 
to the corewall being sluiced into place 
against the corewall by water jets. This 
dam has survived now for eight years 
with no serious signs of hardship. The 
lower portion of the fill below the core- 
wall naturally experienced a settlement, 
and about 6 ft. of material was subse- 
quently placed on its top to restore 
levels. The leakage through the core- 
wall is practically constant—about 14 
in. over a 12-in. weir—and is subject 
ta slight modifications by the fluctuating 
levels of the reservoir. 

E. G. Ritchie, chief engineer, Mel- 
bourne Metropolitan Board of Works, 
has made an improvement on my core 
by introducing a hollow drainage tube 
at the bottom of his corewall, and he is 
entirely satisfied with the results of his 
design. 

I do not see the reason for Mr. Ayres’ 
impeaching the merits of the textbook 
from which he quotes. One does not 
need to go to Chile to find the sealing 
of rockfill dams effectively made. They 
exist on the Dix River Dam in Ken- 
tucky, the Bowman Dam, Morena Dam, 
and Salt Springs Dam in California. It 
does not clarify the situation to jump 
from earthfill dams to rockfill dams, as 
they are two entirely different types of 
structure, each of which needs special 
consideration and treatment. The prac- 
tice of the late Gardner S. Williams is 
interesting, and it is a very sane policy 
to drain the downstream portions of 
earth dams, with or without corewalls. 


M. M. O’SHAUGHNEsSYy, 


Consulting Engineer. 
San Francisco. Calif 
Jan. 4, 1932. 


Iron Plates for Dams 


Sir—I was much interested in the 
article “Why Not Steel Dams?” by 
C. M. Stanley (ENR, Dec. 1, 1932, p. 
652) and his reference to non-corrosive 
alloys. I would like to call attention to 
the recent development of iron plates, 
which now can be obtained in almost 
any commercial size at a fairly reason- 
able rate. 

The non-corrosive character of this 
material becomes more and more evident 
to those who have old iron bridges 
alongside new steel ones. The steel 
bridges may require painting every two 
to four years, while the old iron bridge 
may not require painting from five to 
fifteen years except for the sake of ap- 
pearance. It may look as though it had 
the smallpox, but there is practically no 
loss of section. 

H. T. Rieurts, 


ge Engineer, 


Bethlehem, Pa., Brid 
Lehigh Valley R.R. Co. 


Dec, 6, 1932. 
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; The plan for unified action of 
Prompt Action the construction industry that 
Is Vital was inaugurated at last month’s 
highway and building congress 
has not yet been put into execution. Immediate progress 
is vital to the success of the plan. The task of getting 
action under way must be accomplished, at least in the 
preliminary stage, by the working committees that the 
congress sets up. It is highly important that delay in 
organizing these committees for work should not dampen 
the enthusiasm with which the congress espoused the new 
cause of united construction. Early and definite con- 
clusion of the committees’ work is needed to confirm and 
crystallize the convictions of the congress and to con- 
vert the remaining hesitancy of some interests into active 
support. Fortunately, the committee organization adopted 
permits of realizing exceptional speed of action; a steer- 
ing committee of three to develop a plan and program of 
action and a larger reviewing body to stamp the accepted 
program with the authority of the congress bodies consti- 
tute efficient means for rapid progress. These means 
should be utilized without delay. 


The report of the National 
Transportation Committee, is- 
sued as we go to press, brings 
constructive thinking to bear 
on one of the country’s largest current problems, 
the virtual bankruptcy of the railroads. It points to the 
burdensome financial structure of rail transport systems, 
to the need for consolidation of lines, to the passing of 
the need for competition between lines while regulation 
is effective, and to the necessity of combining highway 
and water carriage with rail carriage. It sweeps away, 
as did the findings of the joint rail-highway group two 
weeks ago, the demand that road transport be so taxed 
as to enable the railroad to compete. And finally it 
points to the unsound practices that have become estab- 
lished in waterway development, and demands that water- 
way development be undertaken only where it is self- 
supporting—the St. Lawrence to be the first application 
of this rule. These sensible findings invite general assent. 
Since they also dovetail closely with the findings of recent 
studies in other countries, they offer hope of laying a 
foundation on which a sound revision of the railroad sys- 
tem can be built. 


Clear Thou ght 


on Railroads 


cies Tardiness in adjusting the dis- 
Levee Building puted details of the Mississippi 
Makes a Record  ‘lood-control plan has had no 
reflection in the execution of 

the operations agreed upon. Levee building has proceeded 
with a speed that sets new earth-moving records. The 
83,000,000-cu.yd. placement of levees below Cape Girar- 
deau during the six months of 1932 exceeds the volume 
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of work done in any preceding full year, and makes 
the biggest year’s record of the Panama Canal 
(30,000,000 yards) look almost insignificant. Credit 
for this achievement is divided between a number of 
agencies. The capable directing organization of river 
engineers has been effectively supplemented by the devel- 
opment of a notable group of trained levee contractors 
and by the mechanization of operations to a superlative 
degree. Both men and equipment have contributed to 
the new levee-building records. 


That rule-of-thumb design 
methods must yield to more ra- 
tional procedures when the ut- 
most measure of economy is to 
be attained in engineering construction is well illustrated 
by the article in this issue describing the new storm- 
sewer system for Dallas, Tex. In determining the 
amount of drainage to provide for in the new system, 
an elaborate analysis of hydrologic conditions was made 
to assure the greatest possible usefulness for the least 
cost. Runoff coefficients were experimentally determined 
for the expected operating conditions; storms in sum- 
mer, when Dallas ground is quite pervious, were ex- 
cluded from the basis of design. Possible damages from 
occasional overload were found to be less costly than 
providing capacities for maximum rainfalls, and the svs- 
tem therefore was designed for storms to be exceeded 
once in five years. Finally, existing watercourses were 
utilized where possible. As a result of the study, a work- 
able drainage system was built at low cost. 


Economy in 
Close Desi gn 


Whether high-lime cement or 
unsound aggregate is at the bot- 
tom of some perplexing damage 
. to concrete pavements in New 
York State has been under active discussion for some 
years. Light is thrown on the matter by Ira Paul’s re- 
port of service records that point toward responsibility of 
the cement, apart from possible contributing effect of 
the aggregates. Since there is abundant evidence also to 
show that unsound aggregates have found their way into 
New York’s road pavements, the matter becomes par- 
ticularly interesting. But Mr. Paul’s case against high- 
lime cements is so direct as to demand consideration. It 
adds to arguments of other character, such as those on 
heat generation, to suggest a return to the rather different 
balance of composition that prevailed in earlier years. 
Further study of the problem is therefore warranted. 


Cement or 
A gere gate? 


The notable use of aluminum 
booms for levee dragline exca- 
vators described last week is 
typical of machinery advance in 
flood-control work as well as elsewhere. By care- 
fully studied adoption of new materials and design forms 
and modern motive-power devices, the mobility, operating 
speed and radius of all equipment used in levee construc- 
tion have been multiplied. Aluminum booms represent a 
successful effort to increase working radius without add- 
ing to weight or cutting down operating speed. Similarly 
the equipment designer has turned to new metals or 
metal alloys to obtain greater resistance to wear. These 
more expensive metals have brought with them new crea- 
tive thought in assembled instead of single-piece equip- 
ment units. The buckets with aluminum bowls for light- 
ness, and digging lips and teeth of high carbon or alloy 


Utilizin 2 
New Materials 
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steels for resistance to wear, described in the article pre- 
viously referred to, are examples. So a new practice .in 
machine design is growing out of the adoption of special 
metals. Welded construction and new types of power 
units are powerful contributing influences to this change. 
Equipment engineering merits high tribute in any ap- 
praisal of construction progress. 


Through the evolution of the 
suburban radial parkway a new 
freedom is coming to large cit- 
ies. In its normal growth the 
city is increasingly walled about by obstacles which this 
very growth creates ; the radial parkway pierces through 
these obstacles and ties country and city together in closer 
bond. It is more than a thoroughfare, for by extending 
the open spaces and their vegetation through the barrens 
of the subdivider’s domain it does something quite be- 
yond mere traffic service. It is a costly device, but the 
advantages gained are large enough to outweigh the costs, 
as witnessed by the increased value of property in such 
a region as Westchester County, New York. Little 
reflection is required, then, to assure us that parkway 
development will have a large future. No major city 
can hope to preserve its civic and economic health unless 
it cuts through its constricting band and gives its central 
regions access to light and air. Efficiently done, the proc- 
ess is capable of counteracting the core decay now so 
painfully apparent in most cities of size. But efficiency 
demands long preparation, as may be seen from the his- 
tory of the Grand Central Parkway, New York trunk 
entrance of the Long Island system. Radial parkway 
planning, therefore, claims early consideration as an 
essential of community programming both for cities and 
for entire regions. 


Parkway 
Possibilities 


The troublesome flood problem 
of the Rio Grande in the irri- 
gated valley extending a hun- 
dred or more miles east from 
the border cities of El Paso and Juarez is advanced a 
long step toward solution by the preliminary agreement 
of agents of the United States and Mexico on the river 
regulation plan proposed by the International Boundary 
Commission. As outlined in this issue, the plan has spe- 
cial engineering interest as perhaps the most extensive 
river-straightening operation that has been definitely 
adopted by American engineers. The shortening by 
more than 40 per cent of a heavily silt-loaded alluvial 
stream, which will increase its slope from 1.82 to 3.20 
ft. per mile, is a bold proposal in the face of the long- 
standing engineering tradition of the inviolability of 
stream regimens established by nature. The proposed 
straightening plan, however, has to be considered in the 
light of several influencing factors. The first is flood 
reduction by a new dam, above El Paso. The second is the 
artificial flattening of slopes by the diversion dams in the 
upper river and by six to ten slope-control structures 
spotted through the lower valley. These devices remove 
in large measure the presumed hazards of increased slope 
and reduced channel length. Furthermore, a scouring 
current is wanted. In short, whatever opinion of straight- 
ening in general may be warranted, the safeguards in the 
proposed plan seem reasonably adequate. Politically, the 
straightened and controlled channel will assure both coun- 
tries of relief from many difficulties and will go far in 
stabilizing the value of land holdings throughout the 
irrigated valley. 


Rio Grande to be 
Straightened 








Engineering Goes On 


N A SURVEY of the present serious difficulties of 

industry and the worker, before the American Associa- 
tion for the Advancement of Science, Dexter S. Kimball, 
dean of engineering at Cornell University, confounded 
the many critics of human progress whom the stress of 
the day has brought forth. He showed by facts and 
figures that there is no reason to read misfortune out of 
technological advance or to lay responsibility for eco- 
nomic disaster at the door of the engineer. He pointed 
out the significant fact that with all the multiplication of 
productive power during the last half century the number 
of workers and their income increased. 

Dean Kimball found no indication that we must ex- 
pect a halt in progress, whether of invention or of pro- 
ductive efficiency. Perhaps the latter is reaching the 
stage of diminishing returns, in automaticity of the shop 
as well as in such matters as railroad speed and trans- 
mission of intelligence; but increased efficiency, more 
capable engineering and the creation of new things will 
go on without interruption. Humankind is ever strug- 
gling onward, and each gain in science or in technology 
increases the certainty of further advance. 

We need the inspiration of such words. And we need 
the help of the message that was given to a Mid-West 
audience in a radio address two weeks ago by Willard 
Chevalier, publishing director of Engineering News- 
Record. He told his hearers that the future of engineer- 
ing lies in the vast field of work still to be done before 
physical and human resources will be used effectively : 


“The objective toward which we all are working is a 
higher standard of comfort and living for all of us. But it 
will be obvious that this can be realized only as we continue 
to increase our production of every kind of wealth. Only 
as we increase the capacity of each of us to produce the goods 
and services we require can we hope to raise the general 
standard of living. There is no other way. 

“Once we have adjusted the present discrepancy between 
productive power and exchange capacity, the need for the 
engineer’s services will increase rather than diminish. The 
destiny of America is tied up with the progress of engineer- 
ing science. Our cities have not reached their ultimate size, 


our_natural resources are not 3 exhausted, our land areas 
are not yet populated to saturftion. We shall continue to 
grow, and we shall continue to build more of every con- 
venience and facility.” 


In short, the future of engineering, if it can be meas- 
ured at all, is to be gaged not by the past but by the prob- 
lems still unsolved and the possibilities yet to be explored. 
Engineering, the greatest servant of progress that human- 
ity has brought into its employ since the world began, 
is no less useful and potent today than in the past. Just 
as it was the agent that transferred toil from muscle to 
machine and that overcame nature’s obstacles and hos- 
tile forces, so it will have to coordinate its results with 
the needs of society. Much needless toil still remains. 
But it is through our own misadjustments, our failure 
to control distribution of production and credit, that we 
waste and want, and fail to realize the leisure we have won. 

Engineering will have to deal with many problems 
lying outside the field of craftsman technique. It may 
have to measure men’s wants and needs and proportion 
industry’s work to suit; it may have to forecast the evo- 
lution of cities and states in order to plan construction 
requirements intelligently ; it may have to provide assur- 
ance against the blight of idleness and old age. Whatever 
its problems, they will be commensurate with the advance 
of social order, prosperity and civilization. 








Engineering News-Record — February 16, 1933 


NEWS OF THE WEEK 





St. Lawrence Treaty 
Favorably Reported 
by Senate Committee 


FAVORABLE report on the proposed 

treaty between the United States and 
Canada for the development of the St. 
Lawrence waterway was made to the 
Senate foreign relations committee by its 
subcommittee on Feb. 10. The committee 
vote was five to two in favor of the treaty, 
with a reservation providing that “noth- 
ing in the treaty shall be construed as con- 
firmation of any claims of the right to 
divert water of any sort.” 

The committee’s favorable report was 
made after representatives of the New 
York State Power Authority and engineers 
of the War Department had agreed on 
recommendations as to the share of the 
cost of the work to be borne by New York. 


Agreement on cost distribution 


The distribution of cost between the 
United States and the state of New York 
recommended to the Senate committee by 
the army engineers and the representatives 
of the New York State Power Authority 
is as follows: (1) The United States to 
assume responsibility for the cost of all 
work for navigation; (2) New York to 
assume $23,500,000 as its share of the cost 
of work common to navigation and power, 
provided that if the actual cost of con- 
struction is less than the estimated cost 
the amount for which New York is liable 
will be reduced by its proportionate share 
of such savings. 

(3) New York to assume responsibility 
for $29,295,500 as the estimated cost of 
its power house substructures, head and 
tailrace excavation; reservations as to re- 
duced cost savings as above are included. 

(4) New York assumes responsibility 
for the actual cost of its power house 
superstructures and equipment, estimated 
at $36,930,500, and may elect to construct 
any or all of these works through its own 
agencies. 

(5) In the event that the state of New 
York elects, the United States will assume 
responsibility for the construction of the 
works in their entirety at a cost to New 
York representing the sum of the cost 
above set forthe or a total of $89,726,000, 
provided that New York share in the bene- 
fit from any saving. 

On the basis set forth in the above pro- 
posed agreement, the estimated cost to 
the United States for work in the Inter- 


national Rapids section becomes $125,- 
765,250. 
The above recommendations are based 


on the assumption that the state of New 
York shall have the right to utilize for 
power all the flow of the St. Lawrence 
river in the International Rapids section 
allocated to the United States by the 
treaty other than that required for navi- 
gation, together with title to the power 
works and the land on which they are 
situated which may be necessary and con- 
venient for their operation. 


Housing Project Under New Law 
Proposed in Cleveland, Ohio 


The first housing project under the new 
Ohio law to be advanced beyond the plan 
stage has been organized in Cleveland, 
and funds for construction are being 
sought from the Reconstruction Finance 
Corporation. The $5,000,000 project, to 
be undertaken by the Shaker-Southington 
Co., calls for the erection of two or three 
large apartment buildings on an 1l-acre 
tract at the edge of Shaker Heights on 
132nd St. The sponsor and promoter of 
the project is George R. Dall, building 


contractor. 
the architects. 

The project is designed to accommodat: 
922 families, and will provide moder: 
apartments in fireproof and soundproo! 
buildings. No design details are as yet 
available. The buildings alone will occup) 
but 23 per cent of the land, the remainder 
to be turned into children’s playgrounds, 
tennis courts, indoor baseball diamonds ani 
other recreational facilities. 

Two-thirds of the cost of the project 
will be sought from the Reconstruction 
Finance Corporation. The other third i; 
to be provided by local capital. 


Fox, Duthie and Foose ar: 





Engineering Institute of Canada 
Holds Annual Meeting in Ottawa 


ITH more than 200 delegates from 

all parts of Canada in attendance, 
the 47th annual convention of the Engi- 
neering Institute of Canada was held at 
the Chateau Laurier in Ottawa, Feb. 7-8. 
Hydro electric development formed the 
general subject of several of the papers 
read. <A description of the Chats Falls 
development on the Ottawa River was 
given by T. H. Hogg. Construction fea- 
tures of the large-scale development were 
given by H. L. Trotter and James Dick, 
while information relative to hydraulic 
and electrical features was furnished by 
O. Holden, E. T. J. Brandon, G. D. Floyd 
and J. J. Traill. 

Trans-Canada highway 


One of the most interesting and timely 
subjects dealt with was a paper on the 
Trans-Canada highway as an unemploy- 
ment relief measure, by James Sinton, 
chief engineer of the Ontario Depart- 
ment of Northern Development. At the 
outset, Mr. Sinton stated that the results 
far exceeded the expectations both of those 
who sponsored and those who organized 
the undertaking. During the fiscal year 
ending Oct. 31, 1932, the total expenditure 
on the Ontario portion of the highway 
was $6,070,193. The peak employment last 
winter was 12,500. The first winter's 
work was discontinued on April 30, 1932. 
As, however, many of the single men and 
transients employed were absolutely home- 
less, both federal and provincial govern- 
ments decided to permit these young men 
to remain in camp working eight hours per 
day for their board and an allowance of 
$5 per month. Under this scheme over 
3,000 men remained on the work from 
May to October, 1932. With the approach 
of winter it was decided to carry on the 
board camps and increase the allowance 
to $10 per month so as to enable the men 
to equip themselves with winter clothing. 
Over 9,000 men. are taking advantage of 
the camps and this number is at present 
employed on Trans-Canada Highway work 
in Ontario. 

The airplane and aerial camera were 
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effectively used in the location of new 
portions of the highway and these aids 
proved great timesavers. In the hurried 
location work advantage was taken of th: 
information available in the Topographica! 
Survey of Canada, where aerial photo 
graphs were procured. Lines were estab 
lished from the air using Ontario Depart 
ment of Forestry planes and the probabl 
route was sketched on an air map. In the 
Kenora district particularly, where most 
of the air work was done, engineers fol 
lowing up on ground location found that 
only three miles out of 150, varied great], 
from the line established from the air. 

Creation of a national service corps, 
voluntarily recruited from all classes oi 
the unemployed, was proposed by G. Mac- 
Leod Pitts, Montreal architect. Mr. Pitts 
stated that unemployment was a national 
emergency and should be treated as such. 
The corps as outlined would include tech- 
nical and semi-technical men, unskilled 
laborers and skilled artisans. The govern- 
ment would provide for the complete main- 
tenance of the individual and men of spe 
cial qualifications would be entrusted to 
plan and supervise the scheme. Large 
economies are believed to be possible 
through the application of this system oi 
carrying on public work. 


Other subjects considered 


Other papers given included Develop- 
ment of Churchill as a Port, by D. W. 
McLachlin, engineer in charge of the Hud- 
son Bay terminus, and Hydraulic Stabil- 
ity, by A. W. F. McQueen. 

In his presidential address on “Canada’s 
Position in Empire Mineral Development,” 
Dr. Charles Camsell, stated that the de- 
ficiencies of the dominion in mineral prod- 
ucts were mainly in iron ore, high-quality 
coal and petroleum. 

Olivier O. Lefebvre, of Montreal, chief 
engineer of the Quebec Strearns Commis- 
sion, was elected president of the Institute 
for the ensuing year. Other officers 
elected were: vice-presidents, R. S. L. 
Wilson, Edmonton, Alberta, and Ernest 
Brown, Montreal. P. L. Pratley, of 
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Montreal, was reelected treasurer, and R. J. 
Durley, of Montreal, secretary. 

The secretary reported that although 
the society had suffered losses in both 
membership and income during the year, 
it had been able to maintain its services 
satisfactorily, even increasing them in some 
instances. Membership declined from 
4,715 to 4,369. 

——_+%- —- 


Bids Called for Piers and Steel 
of San Francisco Bay Bridge 


Bids for the most of the substructure 
and superstructure of the San Francisco- 
Oakland Bay bridge have been called by 
the California Department of Public 
Works. Bids are to be received Feb. 28, 
March 2, March 7 and 8. They include 
the superstructure and substructure of both 
the east and west bay crossings, west ap- 
proach spans and works on Yerba Buena 
Island except steel superstructure. 


——fo = 


Michigan City Seeks Loan 
for Harbor and Park Work 


Application for a loan of $330,000 has 
been filed with the Reconstruction Finance 
Corporation by the Michigan Committee 
for Trade Recovery for the municipality 
of Traverse City, Mich. The loan is asked 
to finance construction of the municipal 
harbor and park development, a proposed 
self-liquidating project including a yacht 
harbor protected by a rock-filled break- 
water; open and covered boat wells; 
marine equipment for lifting boats to 
winter storage and winter storage for 90 
boats; pier 200 ft. wide and 400 ft. long 
surrounded by a marginal wharf; boat 
house; casino and Italian gardens; band 
stand; museum; convention hall and audi- 
torium; grading and landscaping the com- 
plete project as part of Clinch Park. The 
project was designed by Giffels and Vallet, 
Inc., engineers and architects, Detroit. 


a 
Bridge at Straits of Mackinac 
Proposed as R.F.C. Loan Project 


Construction of a bridge across the 
Straits of Mackinac to join the upper and 
lower peninsulas of Michigan, again has 
been proposed, this time as a measure for 
unemployment relief, to be financed by the 
Reconstruction Finance Corporation. A 
thorough inquiry into the feasibility of the 
project is planned by the Michigan Legis- 
lature and a public hearing has been an- 
nounced by the chairman of the House 
committee on roads and bridges. 

Proponents of the bridge, which is esti- 
mated to cost from $30,000,000 to $50,- 
000,000, suggest that it be made self- 
liquidating by levying tolls. Officials of 
the state highway department believe the 
project to be impracticable from an eco- 
nomic standpoint, claiming that the present 
revenue from state ferries across the 
straits is only about one third of interest 
requirements on the loan. 

A total distance to be spanned at the 
narrowest part of the straits is five miles 
and of this distance about 14,000 ft. is in 
water less than 40 ft. deep. It is pro- 
posed to cross the shallower deptiis with 
a solid fill, spanning greater depths of 
water with a bridge resting on piers and 
with one suspension span 2,200 ft. long. 
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O. O. Lefebvre, Quebec Engineer, 
Heads Engineering Institute 


Olivier O. Lefebvre, chief engineer of 
the Quebec Streams Commission, Montreal, 
Quebec, was elected president of the En- 
gineering Institute of Canada at its annual 
meeting held in Ottawa, Ont., Feb. 7-8. 

Mr. Lefebvre is a native of Quebec and 
a graduate of the scientific department of 
Mount St. Louis College and of the Ecole 
Polytechnique of Laval University, Mon- 
treal, in 1902. He began active engineering 
work in the cement-testing laboratory of 
the Public Works Department in Ottawa 
and after three years there served as as- 
sistant to the district engineer of the de- 
partment at Ottawa from 1905 to 1912. In 
this position he was in charge of bridge, 
wharf and dam construction at various 





Olivier O. Lefebvre 


points in the dominion and also made a 
complete survey of Burrard Inlet and of 
False Creek at Vancouver. 

In February, 1913, Mr. Lefebvre was 
appointed chief engineer of the Quebec 
Streams Commission and since that time 
has directed the extensive activities of that 
commission in its river regulation work 
throughout the province. 

Recently Mr. Lefebvre served as a mem- 
ber of the Joint Board of Engineers which 
prepared the report upon which the pend- 
ing treaty for the development of the St. 
Lawrence River is based. 


—— —- 


Applicants for R.F.C. Loans 
Meet With Difficulties 


Two applicants for construction loans 
from the Reconstruction Finance Corpora- 
tion have run into unexpected difficulties. 
In Louisiana, where the State University 
proposed to borrow $1,250,000 for the con- 
struction of dormitories, a contracting firm 
has started an injunction suit to keep the 
university from borrowing the money. 
The firm claims that-as the university still 
owes it for work done nearly $300,000, 
represented by certificates of indebtedness, 
and holds that the borrowing of additional 
money would endanger its chance of collect- 
ing that debt. In Florida the state 
supreme court has declared invalid the 
franchise of the Overseas Bridge Co. The 
company sought a $12,000,000 loan for a 
causeway to Key West. 


Washin gion Notes 


By Paul Wooton 


Washington Correspondent 


HE Goss bill to require contractors on 
government work to submit with their 
bids a list of subcontractors and material 
men was defeated in the House on Feb. 7 


Highway-aid bill pushed 
TRENUOUS efforts are being made at 
this writing to force a vote in the House 

of Representatives on the highway authori- 
zation bill, which passed the Senate June 
8, 1932. Three days later it was reported 
favorably to the House by the Committee 
on Roads but the House leaders have re- 
fused to allow a vote on the bill. 


Relief Act amendment 


HE Wagner Bill to amend the Emer- 

gency Relief and Construction Act of 
1932 as amended by the subcommittee oi 
the Senate Committee on Banking and 
Currency increases the amount of money 
for direct relief from $300,000,000 to 
$600,000,000, provides $50,000,000 for the 
use of the states for the relief of needy 
transients and their rehabilitation in train- 
ing and work camps and changes the word- 


‘ing of the section relating to loans for 
public works by eliminating the self- 
liquidating requirement and _ substituting 


therefor the requirement that the projects 
are “needful and in the public interest.” 
The section relating to loans to private 
corporations for self-liquidating 
is expanded to include “aircraft suitable 
for overseas transport and port facilities 
essential thereto, bridges, tunnels, docks, 
viaducts, waterworks, canals and markets, 
devoted to public use and which are self- 
liquidating in character.” The limitation 
against supporting projects financed by the 
R.F.C. by taxation is removed. The inter- 


projects 


est rate is set at “a rate not exceeding 
one-half of one per cent more than the 
rate of interest established for the last 
issue of bonds of the United States pre- 
ceding the making of such loans.” 

Private practice favored 
PECIFIC recommendations that gov- 
ernment construction agencies confine 

themselves to general administration and 


put the work in the hands of private archi- 
tects, engineers and contractors were pre- 
sented in a report to Congress last week 
by the Shannon committee, which since 
last June has been investigating govern- 
ment competition with private business. 

The committee recommended centraliza- 
tion of all architectural supervision and 
endorsed the Green bill directing the Sec- 
retary of the Treasury to contract at estab- 
lished rates of compensation for outside 
service on architectural and engineering 
design on all buildings costing, with the 
site, more than $50,000. The same prin- 
ciple, said the committee, should be fol- 
lowed by the Supervising Architect's Office 
and other government departments in 
employing engineering assistance. 

The committee recommended “for rea- 
sons of economy” that the Army Engineers, 
the Reclamation Service and other con- 
struction agencies “should, so far as pos- 
sible, enter into contracts with private 
competitive bidders, and discontinue, so far 
as possible, the performance of work with 
government personnel and government- 
purchased equipment.” 
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Tennessee Basin 


One of Few Regions 
With Basic Study 


Washington Correspondence 


S a result of an expenditure of over 

a million dollars for engineering and 
economic surveys, President-elect Franklin 
D. Roosevelt, in selecting the Tennessee 
River basin for intensive development, has 
chosen one of the few large areas in the 
country on which the necessary basic 
studies have been completed. An 8-year 
investigation by the Corps of Engineers 
furnished the data. Carrying out the proj- 
ect would cost more than a billion dollars. 


Resources of the region 


Congress was influenced to appropriate 
large amounts for this study because of the 
unusual resources of the region, an area 
of 40,000 square miles with great agri- 
cultural possibilities and important mineral 
deposits. There is a fall of 500 ft. in the 
652 miles of the Tennessee River’s length. 
The power potentialities of the river long 
have been recognized. The government’s 
survey developed that more than 4,000,000 
firm horsepower can be developed in the 
basin with the aid of auxiliary steam 
plants if the full fall of the main river 
and the greater part of that of the main 
tributaries are developed. Within the basin 
there is a total of hydro power that may 
be developed to a base capacity of 3,500,000 
kw. The government’s hydro installation 
at the Wilson dam, 184,000 kw., represents 
one-third of the present installed hydro 
capacity in the basin. With the construc- 
tion of the Cove Creek dam the installation 
at the Wilson dam could be increased to 
450,000 kw. This would provide relatively 
cheap power for distribution over distances 
up to 350 miles and for large chemical and 
other manufacturing operations near the 
dam. 

Navigation improvements 


Improvement of the river would provide 
cheap transportation. The navigation proj- 
ect now being carried forward calls for 
a depth of 9 ft. from the mouth of the 
Tennessee to Knoxville and 6 to 9 ft. for 
a considerable distance up the major trib- 
utaries. The recommended plan would re- 
quire a series of 32 low dams if there were 
no additional power development. Each 
high dam that would be built for power 
development would replace two or more 
of the low dams. Such a plan would cost 
$56,000,000 on the basis of low dams with 
locks 56x360 ft., or $75,000,000 with locks 
of the dimensions of those on the Ohio 
River. Regulation of the river practically 
would prevent floods, which now cause 
average loss of $1,780,000. Such an im- 
provement as that contemplated in the 
report would have only a negligible effect 
on floods in the Mississippi River. 


Natural resources abundant 


Reserves of coal in the basin amount to 
1,835,000,000 tons, phosphate rock 92,400,- 
000 tons, iron ore available for use 169,047,- 
000 tons, zinc ore 45,000,000 tons, bauxite 
700,000 tons, asphalt rock 17,000,000 tons, 
copper ore more than 8,000,000 tons. Many 
other minerals occur in the area. 

Corn is the principal agricultural crop. 
This had led to the building up of a large 
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Prettyboy Dam Contract: 
A Correction 


In our issue of February 2, p. 154, 
as part of a report of progress on 
Prettyboy dam of the Baltimore 
water supply system, the following 
statement was made: “Construction 
has been delayed by poor rock con- 
ditions at one abutment requiring 
much additional excavation and some 
changes in plans, and by failure of 
the original contractor.” 

We have been advised by the con- 
tractor that the last clause of the 
above statement is in error. 

We regret that such an error 
should have been made and wish to 
take this opportunity to correct it 
and to apologize to the contractor 
for its having been published. 

—TuHeE Eprrors. 





livestock industry. Tobacco is the region’s 
principal money crop. The principal other 
farm products are wheat, oats, peanuts, 
hay, cotton, sweet potatoes and white pota- 
toes. The lumber production of the basin 
was estimated in the report to have been 
618,000,000 ft. b.m. in 1920. The value of 
manufactured products, also calculated on 
the census returns, was $388,376,000. 

The Forest Service has made no sur- 
veys in the Tennessee river basin but it is 
known that a vast acreage presents oppor- 
tunity for reforestation. 


Electro-chemical industry 

Building up of an electro-chemical indus- 
try at Muscle Shoals would be one of the 
features of any comprehensive scheme of 
development. This would include produc- 
tion of aluminum and caustic soda. With 
phosphate rock reserves nearby it probably 
will become a center of production of 
phosphoric acid. Much doubt is expressed 


that Muscle Shoals would become a grea: 
center for the production of fixed nitrogen 
Even if nitrogen is not considered there 
is very general agreement that all of th. 
power that can be produced at Musci: 
Shoals eventually would find a market { 

public utility use within a radius of 35: 
miles and for the production of chemical; 
which require cheap power. Friends « 

the development envisage Muscle Shoal! 
surrounded by much the same type of in- 
dustrial development as has taken plac: 
in the Niagara Falls region. 


atte 
Arthur S. Tuttle Retires; 
Consultant to New York City 


Arthur S. Tuttle, former chief enginee: 
of the Board of Estimate and Apportion 
ment of the city of New York, and sinc: 
1928 its consulting engineer, has retire: 
after nearly 48 years of service with th: 
city of New York. 

Mr. Tuttle is a graduate of New Yor! 
University in the class of 1885 and im 
mediately following graduation entered the 
service of the former city of Brooklyn as 
a rodman on water-supply work on Lone 
Island. In this work he rose to the posi 
tion of principal assistant to the enginee: 
in charge. In 1901 Mr. Tuttle left the cit) 
service for water supply and irrigation 
work in Hawaii but returned to the cit 
service to become assistant engineer to the 
Board of Estimate. Subsequently he rose 
to the position of deputy chief engineer ani 
then to chief engineer. In his capacity a: 
chief engineer of the board Mr. Tuttle has 
served on many important committees 
notably the one which negotiated the agree- 
ment between the New York Central and 
the City of New York providing for the 
elimination of the New York Central 
tracks from the streets on the west side 0! 
Manhattan Island. 

Mr. Tuttle is the inventor of the Premier 
water meter, also of a valve for the re 
moval of air from water mains. 





Brick Manufacturers to Promote 
Reinforced Brick Construction 


HE Common Brick Manufacturers 

Association went into its 16th annual 
convention in Washington last week and 
came out as the Brick Manufacturers As- 
sociation. Most of its members now manu- 
facture face brick and a variety of other 
clay products. Looking forward to the 
new year with some optimism, the brick 
makers will concentrate on the market for 
low-cost homes and for reinforced brick 
masonry in buildings of all kinds. 

Because walls represent less than 20 per 
cent of the total cost of a brick house, the 
brick makers have developed innovations 
in plan as well as construction to find 
economies. The association now has de- 
signs for a house costing $5,000 or less 
that, by lifting the basement out of the 
ground, eliminate 80 per cent of the 
foundation cost. Development of interior 
floor and wall spaces to eliminate plaster- 
ing will be followed by experimentation 
with colors. A sample house now is being 
built at the Chicago Century of Progress 
Exhibition. 

Reinforced brick masonry is competing 
successfully with other types of construc- 


tion, according to reports submitted to the 
convention. This year the association will 
conduct a traveling school for consulting 
engineers throughout the country in which 
a short course in the design and construc- 
tion of reinforced brick masonry will be 
given. Reinforced brick masonry was a 
feature of 47 jobs that were either started 
or completed during the past year. The 
list includes the Department of Justice 
building and central heating plant for the 
Mall development in Washington. 

The board of directors adopted, in prin- 
ciple, ‘the platform which commanded the 
united support of the Highway and Build- 
ing Congress in Detroit in January. 

The roster of officers unanimously re- 
elected to serve during 1933 is composed oi 
the following: President, William Schlake, 
president, Illinois Brick Co., Chicago: 


vice-president, W. Gardner Long, treas- 
urer, New England Brick Co., Boston: 
treasurer, Ernest S. Barkwill, treasurer. 

teveland Builders Supply Co.; secretary- 
manager, Ralph P. Stoddard. The attend- 
ance of 150 delegates was larger than at 
last year’s convention. 
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Public W orks 
and Private Aid 


Proposed in Canada 


MMEDIATE launching of a program 

of public works construction and the 
setting up of a government commission to 
finance private construction was proposed 
at a three-day meeting of representatives 
of the principal organizations in the con- 
struction industry of Canada held in 
Toronto, Feb. 6-8. The conference also 
advocated the establishment of a National 
Construction Council to coordinate the ac- 
tivities of the industry. 

Direct relief for the unemployed was 
wholeheartedly condemned as _ inefficient 
and expensive. Its continuation, the dele- 
gates said, could end only in the bank- 
ruptcy of the country. As a substitute 
they urged that self-liquidating works 
should be undertaken. This should be sup- 
plemented, they felt, by a body created by 
the dominion government to aid private 
individuals and corporations to proceed 
with building programs, either by guar- 
anteeing adequate loans or directly from 
funds to be appropriated by Parliament. 

The meeting was the first in the history 
of Canada at which every part of the con- 
struction industry has been represented. 
In going on record as favoring its per- 
petuation as a National Council, the con- 
ference has followed the lead of the in- 
dustry in the United States and Great 
Britain. 

Delegates were present at the confer- 
ence from the Royal Architectural 
Institute of Canada; the Engineering In- 
stitute of Canada; the Canadian Manu- 
facturers’ Association; the Canadian Con- 
struction Association; the Trades and 
Labor Congress of Canada; Canadian 
Lumbermen’s Association; Brick Manu- 
facturers’ Association; Canadian Founders 
and Metal Trades Association; Canadian 
Hardwood Bureau; Contracting Piasterers 
Association of Canada; Electric Service 
League; Structural Clay Tile Association; 
Canadian Institute of Steel Construction; 
Canadian Paint, Oil and Varnish Associa- 
tion; Canadian Chamber of Commerce; 
Canadian Automatic Sprinkler Associa- 
tion, and Canadian Ceramic Society. 


ate 


Court Holds Milwaukee 
Infringes Sewage Patent 


In an action brought by Activated 
Sludge, Inc., against the city of Mil- 
waukee, F. A. Geiger, judge of the United 
States District Court in Milwaukee, on 
Feb. 7 held that the patents held by the 
company had been infringed by the city in 
operating its sewage-treatment plant. Two 
of the patents referred to and held by the 
court to be valid were issued in 1917, one 
in 1918 and one in 1921. The plaintiff's 
claim that the effective filing dates should 
be considered those of the corresponding 
British patents, 1913 and 1914, was upheld. 
The Milwaukee sewage plant using the 
activated-sludge process was put into oper- 
ation in 1925, 

The court rejected the defendant's claims 
that the patents were invalid because inde- 
pendent and earlier invention should be 
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SOCIETY CALENDAR 


AMERICAN CONCRETE = INSTITUTE, 
annual meeting, Chicago, Feb. 21-24. 

AMERICAN RAILWAY ENGINEERING 
ASSOCIATION, annual meeting, Chicago, 
March 13-15. 

AMERICAN SOCIETY OF CIVIL ENGI- 


NEERS, annual convention, Chicago, 
June 27-30. 
AMERICAN SOCIETY FOR TESTING 


MATERIALS, annual meeting, Chicago, 
June 26-30. 

AMERICAN WATER WORKS ASSOCIA- 
TION, annual meeting, Chicago, June 
12-16. 

SOCIETY FOR THE PROMOTION OF 
ENGINEERING EDUCATION, annual 
meeting, Chicago, June 27-30. 

ENGINEERS WEEK, Century of Progress 
Exposition, Chicago, June 25-30. 





SEATTLE SECTION, American Society of 
Civil Engineers, has elected M. O. Syl- 
liaasen, city engineer of Seattle, president 
of the section. Thomas D. Hunt, engineer 
of Kings County, has been elected vice- 
president and M. E. Clark secretary- 
treasurer. 


NEW YORK REGIONAL MEETING, 
American Society for Testing Materials, 
New York City, March 8 The Spring 

roup committee meeting will be held in 

New York March 6-10 with the following 
committees among those holding meet- 
ings: steel, wrought iron, cast iron, cor- 
rosion of steel and iron, concrete and con- 
crete aggregates, preservative coatings 
for structural materials, road and pave- 
ment materials, bituminous waterproofing 
materials. 


IOWA ENGINEERING SOCIETY held its 
44th annual meeting Feb. 9 and 10 in 
Des Moines. The Fourth Annual Sur- 
veyors Conference was held the day 
immediately preceding. During the eve- 
ning of Feb. 8 the Iowa Section of the 
American Society of Civil Engineers met, 
hearing Dean Anson Marston speak on 
“Progress in the Solution of the Mis- 
sissippi Flood Control Problem.” An 
economic theme ran through the Iowa 
Society program which covered conser- 
vation, challenges to engineers for 
leadership, county planning and county 
engineers’ problems, new _ engineering 
opportunities, the highway situation and 
R.F.C. John S. Dodds, Ames, is secre- 
tary-treasurer. 


——————___——_ 
ascribed to Harry W. Clark at the Law- 
rence Experiment Station in Massachusetts 
in 1912 and 1913, and to Harrison P. Eddy 
at Worcester, Mass., in 1913. 

A fuller report of the decision will 
appear in these pages next week. 


oo 
Personal Notes 


A. B. Larson, assistant engineer in the 
office of the city engineer of Salt Lake City, 
has been appointed assistant city engineer. 


Crair C. JoHNsSTON has been appointed 
head of the Civil Engineering Department 
of the University of Detroit to succeed the 
late Prof. Davin P. Gi_more. 


A. S. GuNN, construction engineer, 
Canadian National Railways, has been ap- 
pointed right-of-way engineer for the 
Atlantic region to succeed E. G. Evans, 
recently retired. 


C. H. Howe tt, for the past four years 
chief engineer of the J. G. White Engi- 
neering Corp., in Mexico City, has been 
appointed chief engineer of the Middle 
Rio Grande Conservancy District, Albu- 
querque, N. M., to succeed J. L. Burx- 
HOLDER, recently appointed general super- 
intendent of construction on the Coachella 
tunnel project on the Colorado River aque- 
duct. Mr. Howell is a graduate of the 
University of Illinois in the class of 1905 
and except for six years on railroad loca- 
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tion and construction has been in irriga- 
tion work, including 12 years with the 
UL. S. Bureau of Reclamation. 


Louis A. GEUPEL, sanitary engineer for 
Ulen & Co. on water supply work in 
Athens, Greece, has returned to Lebanon, 
Ind. Mr. Geupel remained in Athens to 
supervise the first six months of operation 
of the new system. 


BENJAMIN R. Davis, a member of the 
engineering department of the Metropoli- 
tan District Commission, Boston, since 
1897, has been appointed chief engineer of 
the parks division to succeed the late 
Epwin H. Rocers. 


Cuartes E. Knicnt, for the past six 
years in charge of municipal engineering in 
the office of J. French Paddock & Asso- 
ciates, consulting engineers, has been made 
associate consultant in charge of the De- 
troit office of the organization. 


F. W. WessTER, maintenance engineer, 
Tennessee state highway department, has 
been appointed commissioner of highways 
and public works for the state. Mr. Web- 
ster is a graduate of the school of engi- 
neering of Vanderbilt University and has 
been with the Tennessee highway depart- 
ment since 1917. 


Rosert H. KIncery, manager, Chicago 
Regional Planning Association, has been 
appointed assistant director of the Illinois 
Department of Public Works and Buildings 
by Governor Henry Horner. Until a new 
director is appointed Mr. Kingery will 
assume the duties under the title of acting 
director. 


Wiittam A. Mutcany, bridge engineer 
with the Chicago Board of Local Improve- 
ments, CHarLtes E. DeLeuw, consulting 
engineer and assistant chief engineer, Chi- 
cago Bureau of Subways, and Ernst 
LIEBERMAN, State highway engineer, have 
been named by the governor as his engi- 
neering advisers to survey all departments 
of the state involving engineering to deter- 
mine where economies may be effected. 


Rusen E. BAcKENHUS, captain, Civil 
Engineer Corps, U. S. Navy, formerly pub- 
lic works officer at the Navy Yard, New 
York, has been appointed public works 
officer of the Third Naval District. Cap- 
tain Backenhus recently was elected for 
promotion to the rank of rear admiral to 
fill the vacancy created by the death of 
Rear Admiral Frank T. Chambers. Cap- 
tain Ciinton D. THURBER has been ap- 
pointed public works officer at the New 
York Navy Yard. 


Horatio Seymour, Santa Monica, Calif., 
has been appointed cost and progress engi- 
neer for the Metropolitan Water District 
of Southern California. Mr. Seymour 
since 1920 has been consultant for the city 
of Santa Monica on various projects. He 
was engaged as engineer on the Catskill 
aqueduct project of the New York water 
supply from 1909 to 1913 and on subway 
construction in New York from 1913 until 
1918. From 1918 until 1920 he was in the 
army engineer corps. 


E. O. Hatuaway, for the past 17 years 
assistant engineer for the U. S. Bureau of 
Public Roads at St. Paul, retired on Feb. 
1 due to ill health, Mr. Hathaway has 
heen succeeded by A. E. PaLen from the 
Denver office of the bureau. Mr. Hatha- 
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way went to St. Paul in 1916 following 
the passage of the federal-aid road act by 
Congress in order to take charge of the 
federal government supervision of road 
work in the states of Minnesota, Wiscon- 
sin, North and South Dakota. He is a 
native of Petersham, Mass., and a graduate 
of Worcester Polytechnic Institute in the 
class of 1889. 
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Obituary 


Wiutram E, Stewart, former city en- 
gineer of Covington, Ky., and also of 
Latonia, Ky., died suddenly at his home 
in Covington on Feb. 4, age 55 years. 

MatrHew Bounett, former vice-presi- 
dent of Ulen & Co., died recently at his 
home in Newark, Ohio, age 59 years. On 
account of ill health, Mr. Bounell severed 
his connection with Ulen & Co. in 1930. 


Joun E. Carty, engineer in the bridge 
and ferry division of the city of Boston, 
died at West Roxbury, Mass., Feb. 5. He 
was educated at the Massachusetts In- 
stitute of Technology and had been in the 
3oston Public Works Department for 35 
years, 

Wittram N. Bvoop, Jr., vice-president, 
Stone & Webster Engineering Corp., died 
suddenly at Boston on Feb. 13, age 66 
years. Mr. Blood graduated from Massa- 
chusetts Institute of Technology in the 
class of 1888. In recent years he had been 
in charge of appraisal work for Stone & 
Webster. 


Harvey E. Keever, formerly president 
and owner of the Rogers Park Water Co., 
before its sale to the city of Chicago, died 
Feb. 10 at the age of 78 in Honolulu, 
Hawaii, where he was accustomed to spend 





Contracts and Capital 


CONSTRUCTION 
(Thousands of Dollars) 





Weekly Average Week 
eb., Four Feb. 16 
1932 Weeks 1933 
Federal government... .. $1,869 $5,388 $1,163 
State and municipal..... 9,721 5.526 929 
ORE DUNNO... cod caus $11,590 $10,914 $2,092 
Total private....... ; 9,863 9 7,372 
Weenie SONOE 6 isc cas $21,453 $15.505 $9,464 
Cumulative to date: 
OE ao wisihh wae ol Can weak Rad oe oh $157,941 
SOE aii Foes a esa eee 139,894 


NEW PRODUCTIVE CAPITAL 
(Thousands of Dollars) 


Weekly Average Week 
Feb., Four Feb. 11, 
1932 Weeks 1933 
R.F.C. loame mande......5  susise tac 
New capital issues....... $15,750 $7,200 $9,400 
WON i i ein cdbw ones . $15,750 $7,200 $9,400 
Cumulative to date: 
Be eats ciel ned $131,500 
SUPE S65 Vas ch ak Paes 52,000 
R.F.C. self-liquidating loans: 
Approved current week......... - deat mee 
Approved to date (including 1932)..... $172,206 
Actual loans made (including 1932)... . 17,753 
ENR Cost and Volume Index 
E.N.-R. Cost E.N.-R. Volume 









eee ° 129 
January, 1933....... ‘ , 113 
February, 1932...... 161.82 January, 1932... 121 
1932 (Average)...... 156.97 1932 (Average)... 127 
1931 (Average) ...... 181.35 1931 (Average) .. = 


1930 (Average)...... 202.35 1930 (Average).. 
1913: 100 
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his winters. He was an honorary member 
of the American Water Works Associa- 
tion and treasurer of the Illinois section. 
Previous to his retirement several years 
ago he was Chicago representative of the 
Ludlow Valve Manufacturing Co. 
Swney F. Lewis, member of the State 
Engineering Board of Louisiana, died in 
New Orleans on Feb. 8, age 79 years. Mr. 
Lewis received his engineering degree 





from the University of Virginia in 1874 
and began work with the State Board o: 
Engineers in 1877, continuing in that sery- 
ice until 1908 when he was appointed chie 
engineer of the Orleans Levee Board. M;: 
Lewis was chief engineer of the boar: 
until 1916 and in 1920 returned to th 
State Board of Engineers as a member « 
the board. He was first president of th 
Louisiana Engineering Society. 





Engineering Contracts and Capital 


SEVERE DROP in state and municipal 

contract awards, coupled with a slump 
in federal contracts, brought the total of 
heavy engineering construction contracts 
reported for the past week down to 
$9,464,000, the lowest weekly figure in 
several years. An unusually large amount 
of private contracts, amounting to $7,372,- 
000, kept the week’s construction figures 
from making a still lower record. State 
and municipal contracts amounted to only 
$929,000, as compared with $4,474,000 the 
previous week and $12,072,000 two weeks 
ago. Federal awards were low for the 
past week with $1,163,000, as compared 
with $6,077,000 the week before. The 
average of all contracts let during the 
past four weeks is $15,505,000, as com- 
pared with a weekly average of $21,453,- 
000 for February, 1932. The cumulative 
total of contracts let to date this year is 
$139,894,000. Last year’s total to date 


was $157,941,000. Two large private con- 
tracts accounted for more than a third of 
These were the 
St. 


the past week’s total. 
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freight terminal in New York Cit 
$3,000,000, and a telephone exchange i 
Raleigh, $1,500,000. There were no larg 
public awards reported. Highway letting 
for the past week amounted to on! 
$607,000. 

Bids are to be opened the last of thi 
month and early in March for six mai 
construction contracts for the San Fran- 
cisco Bay Bridge, estimated at $50,000,000 
On March 1 bids will be opened for a 
million-dollar bridge across the Missouri 
at Omaha. Recent additions to the list o: 
proposed projects of large size include an 
auditorium at Buffalo, 2 millions; water 
works extensions, including a new dam, 
Seattle, 14 millions; and new approaches 
to the St. Louis municipal bridge, 2: 
millions. 

New capital issues reported for the past 
week total $9,367,000, all public bond sales 
Among these are three fairly large issues, 
Cleveland waterworks, $3,200,000; Newark, 
N. J., parks, $1,200,000; and Utah road 
bonds, $1,000,000. No R.F.C. self-liquidat- 
ing loans were reported as approved. 
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AS REPORTED BY £.N.-R. | 


Lii931 i932 1933 
| Average, last four weeks 
| Current week 







SS 






SSS 






OOO 


om * 
Be OSG 


, S| 


> 
S 





OOX 


S 
xs 


& 
6 


ISOS SS 
295 


OX 


eS 





CAPITAL A 
| AS REPORTED BY £.N-R. 













-_—— 
se 









Nov. Dec. 








February 16, 1933 


Engineering News-Record 


Construction Equipment 
and Materials 


Three New Tractors Announced 
By Caterpillar 


Three new tractors have been added to 
the line manufactured by the Caterpillar 
Tractor Co., Peoria, Ill. The new 70, 
with a maximum drawbar horsepower of 
76, is made in two models, one powered by 


et acid * 


New Seventy Caterpillar tractor 


a gas engine and one by a diesel engine. 
The third new tractor is the Diesel 50, 
making the Caterpillar 50 now available 
in either gas-engine or diesel engine drive. 


_ 


Automatic Weighing Tank 
For Water in Concrete 


A new automatic weighing tank for 
measuring the water used in concrete mix- 
ing plants is announced by the Blaw-Knox 
Co., Pittsburgh, Pa. Essentially, the unit 
consists of a cylindrical water tank mounted 
on a platform scale. The scale is equipped 
with a double beam, both beams being 
graduated in gallons. The required number 


Weighing tank for measuring water used 
in concrete-mixing plants 


of gallons of water is established by means 
of the poise on the upper beam. Deduction 
for moisture contained in the aggregate is 
obtained by setting the poise on the lower 
beam with the number of gallons of water 
in the aggregate. The weighing scale is 
equipped with a springless type indicator 


which includes an electrical contact so that 
when the beam is level contact is made 
and an electrically controlled water inlet 
valve is instantaneously closed. 
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Tractor-Mounted Welder 


Universal Power Corp., Cleveland, Ohio, 
has announced an arc welder mounted on a 
crawler tractor. The welder is driven by 
the tractor engine and utilizes the shunt 
inductor principle of arc stablization. The 
equipment consists of a standard Universal 
welder mounted on a Cletrac crawler trac- 
tor to provide a mobile weld tool of high 
overall economy. The manufacturer states 
that the welder mounting does not in any 


Arc welder mounted on crawler tractor 


way restrain full use of the tractor 
drawbar work. The whole welder 
sembly may be easily demounted by 
moval of a few bolts. 

eee emcees 


Flat Band of Wires 
Forms Highway Guard 


A new type of highway guard rail has 
been placed on the market by the Page 
Steel & Wire Co., Bridgeport, Conn. It 
is called the Page Traffic Tape. It con- 
sists of 21 galvanized steel wires woven 


Page Traffic Tape for highway guard 


into a flat band 2} in. wide, the wires being 
held in place by half-round clips woven 
through them at 6 in. intervals. It can be 
stretched on existing posts, either round 
or square, without change. Erection of 
anchorage, line posts and stretching is 
similar to that used for cable. Attach 
ment to the post is made with fittings whic! 
offset the tape 4 in. to reduce the danget 
of the post breaking through direct contact 
with the vehicle. The manufacturer states 
that due to the bright galvanized finish it is 
unnecessary to paint the tape when it is 
first erected. Shipment is made on woode: 
reels carrying 2,500 ft 


Business Notes 


Oo. B. Wruson, formerly manager of the 
Cleveland office of the Brown Instrument 
Co., has been appointed district manager of 
the territory comprising Texas, Louisiana 
and southern Arkansas, with headquarters 
at Houston, Texas. 

AMERICAN MANGANESE STEEL Co., Chi 
eago Heights, Ill., announces that Wesley 
G. Nichols has retired from the presidency 
and has been succeeded by W. E. Cro- 
combe, who is also president of the Ameri- 
can Forge Company. 

BuFFALO TANK CorpP., Buffalo, N. Y., has 
acquired the tank and plate fabricating 
plant of the United Dry Dock Corp., Staten 
Island, N. Y. The plant has a capacity of 
about 15,000 tons of fabricated plate work 
per year. 

W. S. Surrrer has been appointed gen- 
eral manager of sales of the Reading Iron 
Co., effective Jan. 7, according to informa- 
tion received from the company. Mr. 
Shiffer has recently been acting as assist- 
ant general manager of sales. 

CENTRAL IrRoN & Steet Co.. Harrisburg, 
Pa., announces that G. Sharpless Eastburn 
has been appointed assistant general sales 
manager, effective Jan. 1. Mr. Eastburn 
has been associated with the General Sales 
Department of the company for the past 
four years. 

THE WORTHINGTON PUMP AND MACHINERY 
Corp. recently announced the appointment 
of Hugh Benet as Manager of its Harrison, 
N. J. Works. Since 1927, when Mr. Benet 
became associated with the Worthington 
organization, he has served as Manager 
of the Corporation's Holyoke, Mass. Works. 

THE GARDNER-DENVER COMPANY, Quincy, 
IlL, announces the appointment of the 
Southern Machinery & Supply Company, 
Roanoke, Va., as agent for its complete 
line of rock drills and accessories, portable 
and stationary air compressors, steam and 
power pumps. 

AMERICAN ROLLING MILL Co., of Middle 
town, Ohio, has acquired the properties of 
the LAKE ERIE STEEL AND BLANKING CoM- 
PANY, Cleveland, Ohio. Lake Erie Steel is 
engaged in the jobbing of sheets, and 
specializes in selling sheared blanks for 
press shop requirements. M. S. Phillips 
has been made president and general man- 
ager of the company. 
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Vibratory Concrete Tamper 


The Electric Tamper & Equipment Co., 
Ludington, Mich., have announced a new 
high frequency vibratory concrete place- 
ment machine. The device 
consists essentially of a sub- 
mergible vibratory motor, 
flexibly connected to a man- 
ipulating handle made in sec- 
tions of aluminum tubing 
with a switch on the top sec- 
tion for ease in starting and 
stopping. The concrete is 
placed by internal vibration 
of the mass, causing the ma- 
terial to flow readily to the 
ultimate point of deposit 
without segregation or 
honeycombing. Each batch 
is consolidated homogene- 
ously with those previously 
placed. The manufacturer 
states that concrete so placed 
will not exert undue pres- 
sure on the forms. The de- 
vice is known as the Vibro- 

Spade and operates on 110 
volts, 3 phase, 60 cycle alter- 


nating current. , 
Vibro-Spade 


2, 
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New Equipment in Brief 
Roller. The Galion Iron Works & Mfg. 


Co., Galion, Ohio, announces the new 
Galion Chief, a high-speed six-cylinder 
motor roller. It is capable of a speed of 
6 miles per hour. It is equipped with 
hydraulic steering and has a short wheel- 
base, permitting the roller to be turned 
around in less than 20 ft. A differential 
lock permits locking of both rear wheels 
together to prevent slipping. 


Automatic Pump Control. The Electric 
Controller & Mig. Co., Cleveland, Ohio, 
has announced the new automatic pump 
control panel designed for use with two 
motor driven pumps which discharge into 
the same tank or system. It automatically 
starts and stops both pumps or either 
unit alone, if one is sufficient to meet the 
demand, so as to maintain the tank level 
or pressure in the system within extremely 
close limits. 


Highway Guards. Tuthill Spring Co., 
760 Polk St., Chicago, Ill., has recently 
incorporated some new features in the 
design of the Tuthill highway guard. 
The new guard consists of a 10 in. or 12 
in. wide steel rail, convexed, mounted on 
a flat leaf supporting spring which 
fastens to the base of the post. The rail 
sections are overlapped at the spring 
support and are slotted at one end, with 
round holes in the other end for ease in 
assembly and to permit expansion and 
contraction. 


Automatic Air Valve. An automatic air- 
control valve which permits definitely 
limited quantities of air to pass, the quantity 
varying directly as the pressure, has been 
developed by the research department of 
the Jeddo-Highland Coal Company. Manu- 
facturing rights have been sold to the 
Yarnall-Waring Company of Philadelphia, 
Pa. Designed to prevent waste of 
air in the operation of pneumatic jack- 
hammers in coal mines, the valve is said 
to be equally effective for pneumatic tools 
in foundries and machine shops, for paving 
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breakers working in congested sections 
where the whipping of a broken or dis- 
connected air hose is a serious hazard, for 
pneumatic riveters and for other work in- 
volving air pressure. When an air tube is 
disconnected or when a pipe or hose 
breaks, thereby allowing free discharge of 
air with a consequent drop in pressure, the 
valve automatically closes. 


Fire Hydrant. The Kennedy Valve 
Manufacturing Co. announces that it has 
developed an extension section, by means 
of which the Kennedy Safetop Fire Hy- 
drant can be lengthened for a raise in 
street grade by one man, in a short time 
and without excavating and without shut- 
ting off the water service. The construc- 
tion of the hydrant provides a breakable 
section which consists of a _ standpipe 
breaking ring, which is screwed to the 
upper and lower standpipe sections, and a 
stem coupling. If the grade of a street is 
to be raised, the breaking ring and stem 
coupling are disconnected from the upper 
and lower standpipe sections respectively, 
a standpipe and stem extensions of suit- 
able lergth are connected on top of the sec- 
tion of the hydrant in the ground, and the 
upper standpipe and upper stem sections 
connected on top of the standpipe and stem 
extensions. Both ends of the standpipe ex- 
tension are threaded and the ends of the 
stem extension are drilled. The manufac- 
turer claims that the entire assembly is 
rigid and as strong as a one-piece hydrant 
of the same standpipe diameter. 
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New Publications 


Rock Crushing. Monarch Manufacturing 
Co., Inec., Wilmington, Del., has published 
an 8-page leaflet describing the ‘“Monco” 
rock-crushing and allied equipment, ele- 
vators, conveyors, screens and washers. 

Drawing Filing. A 16-page bulletin de- 
scribing the Berloy Accoway system of 
filing blue prints, drawings, maps, etc., has 
been issued by the Berger Manufacturing 
Co., Canton, Ohio. The apparatus consists 
of sheet holders which slide on and off 
hanger arms. The hanger arm is attached 
to a channel section by insertion of a re- 
movable pin. The pin permits the hanger 
arm and sheet holder to swing horizontally, 
allowing quick and free access to the 
sheets. 

Rubber Bearings. The B. F. Goodrich 
Rubber Co., Akron, Ohio, has issued an 18- 
page booklet entitled “Cutless Rubber 


































































































Guide Bearings as Applied to Hydraulic 
Turbines.” The booklet is profusely illus- 
trated. Included among. the efects 
treated are oil-lubricated metal bearings, 
water-lubricated bearings, early uses of 
rubber guide bearings in hydraulic tur- 
bines, spiral-grooved-type bearings, seg- 
mental-type bearings and installation of 
rubber bearings in existing turbines. 


Cranes. Whiting Corp., Harvey, Ill., has 
published a new book on cranes, consisting 
of 68 pega of pictures and _ descriptive 
matter. e book features the Whiting 
Corporation’s ener line of electric and 
hand-power traveling cranes. The design 
and construction of the Whiting “Tiger” 
is described and a number of representa- 
tive uses are given, including general man- 
ufacturing plants, foundry, metal working 
plant, magnet cranes, bucket handling 
cranes, railroad cranes, railroad freight 
terminals, gant cranes and power house 
cranes. In addition to these installations 
there are described special cranes for steel 
mills, low headroom electric traveling 
cranes, jib and pillar cranes, low-head 
hand-power cranes, open-hearth spout-hoist 
jib cranes and work-car cranes for electric 
railways. The book is sent free on request. 
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New Bar Bending Machine 
Automatically Controlled 


A new automatic motor-driven bar bend- 
ing machine is announced by the G. D. S. 
Shearing & Punching Machine Co., 101 
Walker St.. New York, N. Y. The ma- 
chine is made in four sizes with the smallest 
one capable of bending bars 1} in. round or 
1 in. square. The largest machine will 
bend 22 in. round bars or 1} in. square ones. 

A feature of the machine is that it is 
equipped with an automatic arrangement 
or dial plate on which any bending desired 
can be pegged and the machine stopped 
automatically when the bending is com- 
pleted. Any number of bendings that are 
to be made consecutively can be set up 
on the dial plate at the same time. This 
arrangement means uniformity of product, 
the manufacturer states, and will ac- 
celerate the production of hooks, angles 
and stirrups. The machine will not only 
bend a number of bars at one time but will 
also make several bendings in one operation. 

The machine is equipped with wheels to 
facilitate moving and is entirely inclosed to 
give maximum protection to the machine 
operator. The smallest machine is driven 
by a 14-hp. electric motor; the other three 
sizes are driven by motors of 4 hp. 


G. D. S. bar bending machine 
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